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(54)Tltle: [l,2,4]TRIAZOLO[l,5-c]PYRIMn)INE DERIVATIVES 

(54)55e^o*» [1. 2. 4] h y T D [1. 5-0) y 5 i^ymmt^ 



(57) Abstract 

[ l,2,4]Tria2olo[ 1 ,5-c]pyriraidine 
derivatives of general formula (I) or 
pharmacologically acceptable salts thereof, 
which exhibit antagonism against adenosine 
AjA receptors and therefore are useful for the 
treatment or prevention of various diseases due 
to the hyperactivity of adenosine Aja 
receptors (such as Parkinson's disease and 
senile dementia), wherein R' is substituted or 
unsubstituted aiyl or the like; R^ is hydrogen, 
halogeno, lower alkyl. substituted or 
unsubstituted aryl, or the like; R' is hydrogen, 
halogeno, XR^° (wherein X is O or S; and R*° 
is substituted or unsubstituted aryl, substituted 
or unsubstituted heteroaryl, substituted or 
unsubstituted aralkyl, lower alkyl, or 
hydroxylated lower alkyl) or the like; and Q is 
hydrogen or 3.4-dimethoxyben:^l. 
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mmm 

[1. 2. 4] h U rVa [1, 5-c] t! U S 
iifc**f S^ai^S /t-4^>y>#i, ^AM^l^, 

\zn-t^mt.-^fz\t.^mzMnfmmi.\.\, 2. 4] h u t^/p [i. 5-c] tf u 5 

• :t:/ • 7 7— VHDv— (European Journal of Pharmacology) 168 
285 H (1989 ^) 3 ^^•rc<!:>^>i»e»nTVi'g>. tJ^oT, 7^Jl/y A„ 

TJl'^yA'fv-^, iifrtt^±tt^l^. AIDS wm. '&lk'&Lmu^ 

tbT!|#ffi0a 60-13792 WmSZ. ^PSmf^ffl^W"r-5{b^4^^i:bT!^MBa 60- 
56983 ^^^{3, $e.{C^'t^J£3Sf^ffl$WfS^t:^tli:l.T, #1^08 59-167592 

[1.2.4] hU7yp[1.5-c]eU5':^>Sl^fl£(D7xy'»S^«:l§^f^ 

*^BJ©Be*)ti. 77^7 5» A3, S^frl^fitl^ffl^^b, 7x/i/> A„ S^-^c 

?&ii{:fectOTi»tw^j5: ci. 2. 4] h u 7V/0 [1. 5-c] tru 5 vym^'^/ii^-^mk-t^ z. 
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^^mii. -asL^ (I) 



NHQ 



r2 



i&tR7)V=^}V^:t. (A') 

Hina 

(^■^J, na it 0-3 ©Sl&^^b, R"li7K^, mm^L<m¥mmiS:,m7 

:^;ufc;k *;u5;k igiS7;i/*y-r;k 7P>r;k *;'^«g|fet>L<n#^ejji 
r. ) , (BO 



2 



wo 98/42711 



PCT/JP98/01266 



>6A 



R^niTK^, Mmt)L< wg^7ij-;K mmhL<\mmwmmm 

'^ti\tmL7)V^)V^mr. ) , COA» CA^i-iKS; (A») 




) , SfeJiCOB' CBni-jKiC (B») 




B=» 



3 



E 

WO 98/42711 PCT/JP98/012fi6 

(^*, nc. R« :fc<fcrJtxniMIB nav R'\ *5j;tJC X*<i:^n^*tll^gTfe-5, ) ^ 




i^fp. nb. R» *5J:r^ R»«Sai3 na. R", ^^Zf: R"<i:^n^ni^^T*5, ) , 
(B») 




^rc\t NR»R» R™. RO'ttMiB R" R" t^ti^timmr^^, ) 

Q fi7K^^;t« 3.4- i^^h^zy^>i^)l^m-ro } T^^tl-S [1, 2. 4] h >J 

o [1. 5-c] tru 5 i^>mmw^mt^(Dmm±n^-^MMt:mm^:iti!)^rt^o 
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;k -ry/f";!/, sec-y5^;K ten-r^'^^jk ^>5';k ^^r^^^^^k 

U~;p:t^v, ^«kD^7O'r;K07U-;pgB^«7xn;k :h7^;k 'f>x-;k 
7>hU;i/^$r^^L, ®^t)L<«#fiJ|^#i^^t^M«. 7»j;k 5^xnjk 

ifDu;k t;u>^;k :t^ifyu;k 5^7y'j;k -rsiS^yu^k h 
U7v^-;k ■i'>Ku;k ^yu;k :/'j-;k '<>\/:t=^ifyu;k ^>v^t 
y'j;k ^>!/-r53^yu;p^$^^Ts. s«i'bK«#^«^7^>iwu«, ^ 

Sl^ 7~15 (D, ^Atf^>v;u, 1 -7x-;i'X5";k 2 -7xx;i.x^;i/, 3 -7 
xx;i.ype;k 2 -7xx;p>^pif;k i^7xx;i.^5^;k 1 -:h75';M9";k 2 

->;^7;ufc;k 7'J-;k 7U-)i^^'y. 7^;wi/:t+x, ^^Si^^i^mS. 
iSi^7;p^;ufi^^#i^1t^^S, t:Ho:^^e^fi^^jgi7;wp+'>, <£ig^7;m+ 
>'fim<S®i7;U3:^v, <g^7;i';<7y<;k 7«j-;i/gjfe<£jgi7;p*/-f;k 7d 
<;k 4^;i'$;k ADy>, hU7;P;ro;>^5^;k tfx;k X5^u;k 7xx;i.x 
5^x;i/^:)&t^-g-$ns. ;iJiTi£i^vi^D7;p=^r;k i£ig^7;i'Zi:^t^'X i£i^7;i/3 
^r'>*;U5j^x;i/0i£iS7;i/3^v, 7'j~;k 7'j-;i/^4^>'©7'j->/k 7^;i/ 

oTB^ic 1~3 ©, 0ll;t(^^S^7;i/^;k hKP+>'. b HP^->tt^{g;m7;p 

7u-;i/^4^>', 7^;wk 7^)v^)v^^iy. ^mmmm. Apy/7'j- 
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7P^;k APdr>, nhD. 75y. vT^, h'J7;U:^-Op^ 

<siK7;P3+v'*;U3j^-;k <a!Bi7;wu5^:t. mk7)v^)V7.)vy>(:i)v. 
)\^^)vx}Vit^:^)v. mL7)\^tij^)v<DmiLy)v^)vumt. mu^WDv 

D-i';i/07U eifBB7U-;U<hl^g|-C«D. 7y)V^)W 7y)l^^)V:t 

^v, :fej;([;Apyy77;u+ju:t^'>(Z)7^;wugp^)-«, ifiH7^;wi/t(pl 
m-^&K). i^^mmmmitmutmm'v$>K}. /\ay>id^w\ayyi&WL7)v=^ 

urn. (I) "v^-^n^^^^^it^!^ (I) flfi<7)s:-cst)$n5 
it^m\z'D\^^x%mur$>^. it^m (o o^fT q 3.4- ':^^h+v^>>^;u 

(iH) tns. 

ib'&tl (IH) dt^^fe.n^o OT, -fb^tl (IH) iC^SltSra^'cC^iJ^Sr^tfTt^Xo 
il^ST^So ) , CH,R" (iCff, R'nifflHtl^iglf^S. ) X^^^^m 

mtit^mx$>^o ) x$>^it^mf)m^\^^mtLx$>ii<bn. ^^o^xit nh 

•f)^ 1 X$>^hOi!)mMX$>^o 

R' f)mmh L < \mm^j^mmmmmx^ o , r* d^TK^T* 0 , t&^o r'' to? a* (a' « 
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CONR«*R»» (^4^. R'\ R''niMI2tlRli|T'*S. ) . *;rcttCOA» i^^. kmm 

7;U*U^S1&, •7^^v":7Aii, :^7;i'i^':;Aifi^<D7Jl';it7'J±!li^JI|lfi, 7;P5 
:i'>Aia^dtfetf^>tl, 7>^:n':7A:StbT«, 7>^:-'>A, xh^^5^;i/7 

>^-OA#©i^*^*tf ^n, ma^wtifF^$n^wa75 >#jniii:LTtt. 
tt, U':^>, i^u>'>, 7xn;u7^n>^©#j!jqjg;&?fetff,n, mm^m\zn^ 
<>Kii> tseae:^, ^:x.>w^^<iymm^m^tb\i^ri^, 

1 

^k^i^l (IH) «{k^tl (IQ) «riSs^os;Sxsf3tJevi|![jg*rsc:t;0<T#s. 
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SMe 




(^4^, R', R', :fecl:i;CR»ttMi2<i:l^igT*r)> Me \t^^)\.^^LUm(D^^\z^ 
X@ 1 

mmit.^!^ (II) iwm^ {7}v\^vy^^m) ^m\^^^ii\ ^^ca^^p©;^^ 

Cv^-::h;i'-:t:/-'^5;^;p.yiJ-^XT-^- (Journal of Chemical Society) 
383 H (1943 ¥) ] t)K«^n{;^i;;t:^S(cJ:0^fi&T§:it55?T^-5, ^fc. 
^t^i^ (III) «rlTflSp°„ (7;UK'J«;/^ii:i{) ^fcJi^^C!);^^ Cir^ 

^ft^^^HWafb^^lO^fiJctS/ts (II) 1221 H (^#) (1977 ^) ] hL< 

8 



wo 98/42711 PCT/JP98A)1266 

it^m (II) ^Kmz-^^^fmm^. m^tmm i~3 0^h<\t i % 

«0#ffiT> 1-5 ^ff*L<Jil'-2 ^»0{b^ti (III) tM%. ^«a~ 
200 rT, »*L<«M7? 10 ^^~48 l^^1Hf&$'&'5Jli:fci;0'fk^«I (IV) ^ 

JU, XiJ'y-;!/, yn/iy-;!/, y^S^y-;^ T-h^bHo7^> (J^^ THF tPlS 
-r. ) , >^:t^tf->, >^X5^U>^iJ N,N -i?pC5^;i.7jx;WA75 K (fi;^^ 
DMF tBSf. ) , S^P^^^^PT-fehTS h\ ':^^5^;PXJI/j1^:^'> H (U-l^ DMSO 

r. ) , ^y^y. h;pxx =t^'>^>. 7-khxhu;k B^ijx5^;w, tf'j>?x 

m t>m^^x\^. m%fiM.^t.\yXU. hux5";i.75>. v^^yyptf^ux^ 

;i/75X 1.8 -Vy^My^U [5.4.0] ^y=fvif- l -X> (£^!^, DBU iHS 

{^fi}\^y^hm'^m\i^^z.}ii)^'^^. i?*L<« DBU /?>t«ai^$ns. 

1M 2 

Ik^i^ (IV) ,h 1 a«~;^j^pja®{b^i^ (V) <»:$ii^;5::^S 0. 1~3 

200 t:!?, 0*U<« 100-150 t:T lO 48 I^P^SJi&$-a:S^:tJcJ;t)'fk^<^ 
(VI) *f§5;i<!::<>tT^S. LT«, i^^kplf^UX ^np4>;PA, 

THF. y-^^-^y. i/X5^l/>^U:3-;k DMF, vy5";i/7-feh7^ H, DMSO, ^ 

h;i.xx ^^vi^x 7-fehxhu;k i^S5x5^;k M^yyy. ^^h^u 

>^S:m$6'bL<«^i^LTfflli§Ct*«T^, »*L<« DMF f^tdit THF 
1M 3 

fb^il^ (II) <!: 1-3 ^g. ff*L<ti 1.2 ^S©^b^ti (v) •^•m^um^ i 
-3 Jf*L<« 1.2 a»©#ftT, M^^feK^^Kli&tC^fi&ttJitjg^tl^, 
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mn 10~200 "CT, tff-^L<\t 10-40 W 10 ^~48 ^FelSfS^-fr^ ;i<hlC J: 
(VII) <&t#§e:<i:5&^T#So ^«i4^^^<!:LT«. mt^^U>. ^uu 
3)>;PA, THF, >?X5"U>^U DMF, >?p^5";P7-fe h75 H, 

DMSO, h;UX>, Tirh-hU-IK I^KX^^M IfUi^^, 

■rh^U>^&#S6t)L<ttJi^l.TfflVi5e:i:;!>«"C#, J?*L<tt DMF 
THF ;&t^J^$tl^. bT«, h'JX^;i/7$X i^-T V^OtTJl/X^^ 

lig 4 

^k'&t! (VII) $rH*SllTO147a:W4', 1-3 if?*L<« 1.2 
?a:*SSO#«ET. 1-3 jff^L/<ti 1.2 ^ftCD^b-^tl (III) tm% 10- 

200 1:, $f*b<« 90-100 t:T lo ^j— 48 nmK)i^^'^^^t.\z^^{t^m 
(VI) ^©tt^JKt L.Ttt, mt^^U>. ^nuMA. 

^iJ'/-;!/, x:$'y-;k yD/iy-;K ^^$^7-;!/, thf. >?:t^if>, >?x5^i/ 

>i:^Un-;k DMF, i^^^)V7±.V7^\^. DMSO, ^>if>, h;PX>, ^i/Wy. 
t J^«T€, »t L/ < « DMF ;i&««»J^$ns. ®^;Jt:®«t bT«, H 'J X5";i/ 

75>, >''fy:/otr;px5^;P7sx dbu, t!Ui?>, n -p^^;i/^;i/3j^ij>. ^ 

DBU mTh^^^. 
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SMe 




VI 



Xg 5 



SMe 



N -" N 




>-R^ or 



N 



SMe f|i 

I L N 



r2 

VIII -a 



R*- N 
VIII -b 



Xg 6 



MeO 

MeO— ^1^^— CHjNHj 

DC 



MeO 



MeO 




re 

IQ 



I@ 5 

it^<^ (VI) Sil^^'bL/<ttRj;S{c^Si4^^fi5t, 2-100 SS©7i?»JU>K, 

^^mtmz. 10-200 1:. jfF*L<« 130-150 *ct 1-24 (i#r.i, $f*l 

<\t 4-7 »#P.1Rj^;$-B-^;i<l:(Cj;0<k^i^ (Vlll-a) ^^ctt (Vlll-b) Sr#-5;i 
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tffi-Vt^-o :^RJt^\Z^\ff^it^^ (Vlll-a) O^mt'f^ L,a-xm.^RJt^ 
(Dimroth rearrangement) tVX^^tl^ IMXiS:. • :t:^ • pCx^ v 

^5XhU- (Journal of Medicinal Chemistry) » 33 1231 H (1990 

6 

(Vlll-a) $fc« (Vlll-b) t 1-6 ^S, »*L<tt 3 ^*©^^hU 
JV7S.> (IX) ^:^il^^ifcL<«S^&CT^£^4;:^:^«^4', 10-200 -c, 
L<n 130-150 r-r 10 ^^-24 mmRJt^^'it^Zt\Z^r,it^m (IQ) 

:/i5'y-;k thf, i^^^-^>, v:jL=f-v>if^)u-}v. dmf, $^>t5^jP7-feh7$ 

K, DMSO, h;Ux>, :^'>U>, 71rhxhU;K B^Kx^;k IfUv? 




r2 
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xe 7 

ummth')y)i^-ta^^>x)its>^(Dm'^mm'p. io~ioo lo ^~ 

om^^m^. »*b<tthU7;i/:tDg^K4', 1-10 mm. nf^LKiti mm(D 

v-;u#SET. i~50 mm. $f*L<« 3~5 mm(Dhvy)V^u^^>x)Vt^>' 
rnhLKit^m-vmn -2o~8o t:, $f^L<ii io~4o "ct lo 5i-~i8 ^f^im 

f ^;iitci;0^b^ti (IH) 

mmm 2 

it^m (IH) ©pJ^T, R»d^-«?3S; (AO 

^/■^ SB 

(i^il^, nb, R» R»«ilE<hl^igTfe5. ) 

T^^n> R»3(>?^>>^;U-r^5^fc;^#| (IH-a) R»j5it7KmT*?){t:^2fel (IH- 

b) . ii^XS^ V.^^ifiim'^mMt'^m (IH-c) \t:k01M\Z^r:>T%m^-t^Z.Lm 



13 



wo 98/42711 



PCT/JP98/D1266 




IH-C 



(iCt, nb, R', R\ R» iiJ;^: R^ttMIBtl^ilT^S, ) 

xn 8 

X@7T#^n'5fk'&#l (I) (D^% R»?&?-j©SC (A') T^^tlS^b^l^ (IH-a) 

^Rm^z^mm.i.mm^. m'^ o~ioo $f*L<« 10-40 i-s 
^if*L<tt 1.2 '^m<o^nnmm\d=.}\^ a) 1 10 ^--2i mmRHS^-^'&rcm. 1 
~4 moi/i 0mt7^m'&'^^t^Kfi>\z:^mmmu'p. 0-100 "c, 
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<it 10-40 "CT 10 ^~24 mrmmr^iitizj^Dit^m (iH-b) ^^sciiT&t 
X— rji/^^^iit) L < \tm^Lxm i/is c <b7&«"e#, * b < tt^ p P5J^;^A*« 

7t^mzH'r::tiz^-c>xhit'^m (m-a) j5>e.<b^#i (iH-b) 

xm 9 

^b^i^ (IH-b) m^^iz^-oXit 1~3 

SO#^T, 1~10 jff*b<ttl-'2 ^«C!){b-&4!3 (XI) tii^ O-ISO'C, 

»^L<it 10-40 *CT, 10 5)^-48 I^PBlS;S$#§c:tfcJ;0{b^tl (IH-c) & 

-x;k >'i7ppp^i5'>, ^pp 7j>;uA, Ea^fbi^^, ^>-if>, h;uxx 
i/x ;t^y-;k y-)i^m^mmhv<\m^Lxm\^>^z.ti!fixt. sp* 

b<tttru>?>*;t« DMF *?«s|^$nSo jiS;^ltS<i:bT«, hUx^;UT$>> 
vf-r y yp fcr;px^;i/75 >v dbu. n >, ^^;i!7 u r>A, 7jc^{k 

mj&m 3 

(I) Jf?f)i7^mx$>^it^m (IQ-a) (IH-d) tt, 

(Dxm\z^'DX%mm-r^z.ti!)^x^^o 
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SMe SMe 

II H 1 




i^NNHCOR^ L 
R^ III r2 " 0 

X" XIII 



MeO 



MeO^-^ N"*^ N- v\ . 

^R^ 




R'^ 
IQ-a 

xe 1 2 1 



NH2 



R* 

IH-d 



xm 10 

it^m (XII) (Aldrich ttSl) S:SlS(C^?g14/j:^JgEf«. ii^^JcitS 1-3 
»*lx<« 1.2 ^*©#aT, 1-5 ^m. 0^\y<\t 1-2 (III) 
t.m% 10-200 -CT 10 5^-48 miiKll&^'^^:it\Z^y)i\^^m (XIII) 

XiS^y-;k yp/v-;k y^S^/-;!/. thf, >^:t=1rlf>, i^x5^i/>i^u:3~;k 
DMF, i^:f^'f-)Vr±Vr^Y. DMSO, '^>-fcf>, h;i'X>. TirhXhU 

iff^b<« DMF *fc« THF mm^^n^o m'^ummthT\t. hux^ 
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b<H DBU ffimm^tl^. 

xn 11 

it^m (XIII) it^^mmmi<Dmm^xm5i5^u6 tmm<Dxmz^rii\:'^ 
m (iQ-a) ^^fi-sciidt-e^s, 

XU 12 

{k^iKj (IQ-a) i)^^m.m<f)xm7 tnm(Dxn\z^ri\\:^tfy (m-d) 

{b^ifel (IQ-c) ^J^r/fb'&Jl^ (IH-e) tt^©Iig{Cj;oTfeS8jg-rsci:7&tT?#S. 



OMe 



OMe 




IQ-b 



IQ-c 



X8 14 




NH, 

1 



N 



CH2OH 



IH-e 
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xn 1 3 

m (IQ-b) &SlSfc::FSH4ja:^iit. ffi^ -78-40 "CT. 2-4 Sfi©7Km-fl:7;u 
^3'~24 1^^, mL<it 1-3 ltTOS-r-5C:<i:{C<i;0-fb^tl (IQ-c) ^^^z. 

tf)^vt^. :^mmmtixu. ^>ii>. i>;ux>, ^z^u>. v>;uui.^ 

X d70P7|s;i/A, pi^y-;;,, XiS^y-;k xh^«J>, x-7^;k thf I?^^ 
IS 1 4 

^b^tl (IQ-c) ^fflVi, »l3i^l©Xg7tl^^(7)XS{C<i:0^b^<Kl (IH-e) $ 
SSji^ 5 

(iQ-d) ^^'a\\L^m (iH-f) «i*:a)xgtcj;oT'bSJii-r«::<i:dt-e^5, 
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CH2OR" 
IH-f 



it'^m (iQ-c) ^imm. ^\^<\t.Kmz-^^mmm^. 1-1.5 sg©>u7 

\t.7Wi])Vt^ymi^-(V^u}d)\,:x.7.y-)VO^^T. I (XIV) 
^ 0-40 "C, JfSL,<« 10-30 t:T 1-48 I^Fp1^j;£:$-e:§c:i:{Cj;0'fk^#l 

(iQ-d) ^#§ci:3&«T#s. Kmz-^^^tmmti.xu,. mx\tm. 

DMF, S^^^JPT-fehTSH. DMSO. ^>tr>, h;UxX K 

7$>^Sr¥3!fifeL<J^^^LTfflli^il<i:*t-et. itfSL<« THF %tz\t N 
XM 1 6 
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it^^ (iQ-d) mmmioxm? tmm:^xm\z^K>it^^ m-o & 

^ii^ 6 

it^^ (I) ©ffT R';!|t7j^^U5;i/T*§{k^#| (IQ-e) ^^mt^m (IH-g) « 




COOEt CH2OH 
IQ-b IQ . c 





1 8 

OMe ^ 

V 

NH 




CHO 
IQ-e 

XS 1 9| 
NH2 



>— R^ 




R^'^^'y-^N 
CHO 
IH-g 
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XU 1 7 

it^m (iQ-b) ^Rit^iz^m^umm'^. mn -78~o w lo ^)-~24 b#pb1, 2 
'fu\d}i7^mi\:7)i5.:zoAo,^OAm(om7tm. »*t<« 2.5 ^mcoz^^^jzf 

U\:^)V7^m<\:7}V^:z^AV9-OA-vmmt^Ct\Z^-oX. it'^m ClQ-e) 

>v ^i^U>. i^^ua^^>, ^naMM,. y>^nux.^>s :A^y~-)i. x 
^J'y-Jk xh^UX X-x;k THF ^?&^3(!fi'feb<«ig^LTfflVi-5J:t;&?T 

I@ 1 8 

it^!^ (IQ-c) ^S;S{c::^fiH4)^j:^Jicfj. i ^m--i<iT^mm<Diimf7>^>. 
if^b<tt 5~io ^«©-K{kx'>:^f>T, 10 5)—24 mm. B^l'<it 3-6 1^ 

n^^^s^^^i^<^:LT^^, ^>^>. h;i/x>, i/i^DD^^>, 

^ppjjx;UA, vi^ppx^x i^^, ^^«:/Ptf:t>^sm$6t)U t 
Tffl V>S H tf)^-Vt. iff * L < tiS^^/ p p >i ^ >;5t^^$n5. 

xm 1 9 

^b^ifel (IQ-e) ^fflVi, Sjg&10Xig7«»:TO®x:gtCj;oT<l:^tl (IH-g) 
{t'&tl (IH) CDtfT R**^ CH,NR^*R«*'bU<« CH,A' 
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r^^ti^^t^m (iH-ha) ^tcmt^^ (iH-hb) irA(Dxmiz^-:>xmmT^ 



MeO 
MeO 



MeO. 



MeO' 

















CHO 




IQ-e 



N 



XU 2 0 



XVb or XVa 




NH 
10 -fa 

xn 2 1 



MeO^^ N^N'N 



or 




10 -fb 



NH2 

CHgNR^'^R'* 



or 




IH-ha 



iH-hb 
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(^fp. K\ K\ na, R*\ R", R'\ ii^U R"«irl3^:l^gT*<5. ) 
xn 2 0 

it^^ (IQ-e) «rSliSfc^fiH4;a:^«E«t>. 1-3 SS, »*L<« 1-2 ^moit 

(xva) *fc«{b^tf (xvb) 1 1-10 s*, $f^u<« 1-3 ^moi^mit^^^ 

tmzW^ -78-100 *CT 10 5^-24 $ -it's Jit JCckOffc^ife (IQ- 

fa) i^ltmt'^m (IQ-fb) *#S;ii*«T^So ii^f;iJ;oT, 0.5-3 $f 

U;k DMF, ^>-tf>, hJI/XX X— r;k THF ^<&*$fet)b< 

2 1 

it^m (iQ-fa) ^fctt^b^i^ (IQ-fb) <&fflvi. mmmioxMT tmuoiM 

ICekoTffc^tl (IH-ha) Sitttik'&J^ (IH-hb) *f#SC<i:;&«T'€r§. 
SIB^ 8 
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CI 



SMe 




IV 



H 



X@ 2 2 



CI 



SMe 



N 




N 



XVI-a 

SMe pi 

N 



>-R^ 




cr ^ *N 
r2 

XVI- b 



or 



NH2 



N 




N 



r2 

IH 



XU 2 3 



Xe 2 4 



R^H 
V 



SMe 



N -" N 



r3 




N 



>-R^ 



R' 
VIII 



lig 22 

<k^#J (IV) <&lSS^<i'l)b<«SJ(&CTflH4J^^<«*, 2-100 S«©7j?UU>m, 

ii^ 10-200 "C. fff^L<i-i 130~I50 "CT 1~!2 mm. iH-^V<\t Z 
-6 WS^&Si3:§C<!:lCctO{k^<Kl (XVI-a) ^Tcmt'^^ (XVI-b) <&#5;i<i: 
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Xm 2 3 

it^^ (xvi-a) ^fcmt^^ (xvi-b) ^Kjt^\z^m^i3.mm^. 1-5 ^m. b 

*L<« 1.5 ^«©ji^;5:igS©#ffiT, 1-5 mm. iff*L<tt 1.2 ^fiOD-fk^ 
iKi (V) 10-200 iif*K« 50~70 'CT 10 5)-~48 l^fHlSlS$ii-'5C 

mil) ^n^Ctf)^l^t^. :^K!!^hxm5\zmmvrz^^ jUU 

-T.B^Kj^^^'Do ^m\iimmtvx\ts thf, yx^^^^^fu^- 

;k DMF» v^;j<5^;P7-t h7a DMSO. ^>-l?>, hJI/XX ^i/Wy. T-fehx 

/5i«-C^, »*L.<« DMF 1^tz\t THF 3i^7S:mS<i: UT«, hUx 

=^)V7^y. i^^V'fu\i}VJi^)V7^y. DBU, IfUv'^, N -^5^;i/^:>lW;jx'J>, 

b<tt DBU /&«0!l^$n5. 
lig 2 4 

m3ifel(Diiii^f§Ig6*5J;r;J7<i:i^it©Ig(Cc):«9<b^<^ (VIII) 
(IH) Sr^S^i^^T^-S. 

9 
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SMe 




cr ^ N 
r2 



XVI -a 
SMe pi 



CI- ^ N 
XVI -b 



NH2 




N 



IH 



PCT/JP98/01266 



xe 2 5 



SMe 




cr ^ N 

R2 

XVI-a 



2 6 



MeO 

MeO— CHaNHa 

IX 



MeO 



MeO 




cr ^ 
r« 



>-R^ 



XVIi 
Xg 2 7 I 



xe 2 8 
r'h 

V 



N -^ N 




cr ^ N 

R* 
IH-I 



>-R^ 



xg 2 5 

{fc^!^ (XVI-a) ii^ZMt^m (XVI-b) (D^g^i^, ^fzmt^m (XVI-b) ^s^s 
CTSiiM^f. 0.5-3 a*. 0^L<« 1 ^«Oiia^j:j!tSo??^T, ii^ 
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0-100 "c, ttf^v<\t io~4o x:r 5 ^^--lo mmmm-r^:it\z^K>. xm5\z 

BmVTc^^ An-T.m^'KH^^I&Xit'^m (XVI-a) (D^^n^::ti!)^'V^:bo R 

>^^^;i/7-feh75 h\ DMSo, '>?>-tfx h;pxx ^i^vy. 7-feh-h>j;K 

U^\^<\t DMF THF *t{^^$n§. ii^;S:itS<hLTtt, hUx5^;|/75 

>, ';^-i'v:/Dtr;i'X5";i/7$>, dbo, tfUi^>, n -;p<^;p^;i.Jt^ux MBI* 

DBO d««B|^$nSo 
2 6 

<b^tl (XVI-a) <h 1-6 m^\^<\tZ S«®'^^hU;P75><i:$*S^ 
««t>L<{iJKJi&CTfiH43a:^ii4', o~200 t:, 0*b<tt 40-60 -CT 10^ 
-24 ltKS^S$1i:-5i:i:lc:J;0{fc^tl (XVII) <£#-5:i,i:7&tT^-5o 

LTfi, mt^^uy. ^po;}n;pa, ^iS'y-jK XiS'y-jk yp/^y-jK 

:/^y-;k THF, >':r+it>, yx5^1x>i^U3~Jk DMF, z^)!^^)l7±hT^ 

h\ DMSO, ^>-tfx h;i^xx =¥yu>. 7irhxh>j;K B^g!X5^;k tfUS^ 

XS 2 7 

(XVII) m z^^anmm. hU7;W:tPS^^, h'j7;P:tP 

:t-Pg^m<!:hU7;i/:rPpliS'>;^;i.3tN>BI©}g-&^^tti, 10 ^-24 l^rBlSJ&^li: 

ifF^L<tih'j7;i'^pg^gg4'. 0-100 1:, $?^L<tt 10-40 idt, 1-10 

'^>1fX i8^*U<tt7XV-;|.#«ET, 1-10 iiF*L.<« 5 SS<DhU7 
}V:tn)t.^>7.)Vty>m.rmn -20-100 "C, Jf^t<« 10-40 "CT 10 ^-18 
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Xm 2 8 

it^m (IH-i) S:M^Ji'bt<ttSlSt:^:Stt;S:^i«4', ii^nj:^Ttt 1-5 
U^V<\t 1.5 ^S©iS^;^j:iiS©#ffiT, 1-50 S*, $f*L<«l~3 
^«©fb^«KF (V) i:Jia 10~200 -CT 10 »-48 l^r«1KJ«;^-ti:S td: Ofb^ 
m (IH) $r#^;i<i:;(>tT^S. :^«tt^iS^<hbT«, mik/5^l/>, i7UUit^)Vh. 
THF, >':^^1i->, vX^^>ifU DMF, i^^^}V7'\Lh7 ^Y. DMSG, ^ 

iiancffiStLTtt, h'jx5^;i.75>, >'-rvype;ux5";uT5>, dbu, tru 

^b^i^l (I) OtfT R»7{>^TffiCOSftS7?*S{b^«^ (IH-ca) li;^;OXg{i:J;cT 
%\t^m (IH-b) 7&^e>MT-5>e:<i:;f5^-e#S. 

NHa NH2 

IH-b XVIII R"^^"" IH-ca 

R', R', nb, ^^XS^^'^^m^trnm-Qh^. R", R"«|W|-*^c«S;5:oT 

< «#«m^Si^e^i£^7;i.:^^;k tt^t>L<fi#eg|7U-;k fi«it)b<tt 

le 2 9 

{k^#l (IH-b) SrSS^«?t>L<ttJRj«:i3:^«i4;ij:|g^4j, 1 ^tf^ 
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u<«i-io^«©fb^tj (XVIII) t^^ i^m-^^i^mo). »*L,<tti-3^fi 
omm^mTtmcowtEr. -78~ioo 0^L<it o~5o ^ct lo ^-^zi m 

h;ux>, =^vU>, x-x;i., xN7tHo77>, v?:t4^1J->, ^^^^^^PjI^JP 

<i:>}^':7^:^hij.^A, *^c«v7>'^b7Km^l^:^l^'^m:^hU'^7A^75t^^f^n, 

L<«hU7-feh:^-->7K^ib4^'>S:fhiJ':7A*?^frf6n'5. d©!^, 

TJi, mi^m'>'±mm<D. JfF^L<« 0.5-5 ^fic!)jiS)S:Bg^^i)p-rse:iJ;ii. 

nmm 1 1 

it^^ (I) (0^'^^''ifi\i\iu^i^m.W7)\^^)V'V2b^i!t%m (IH-cc) 

iH-cb IH-cc 

3 0 

<b^ti (IH-cb) ^w^mhL<\tKm\zyf^wmm^. i^m-^]m(D. 0 
'^\-<\-^±mm<Dm^tmnit^mt^. m.mm-'±mii(o. ^^L<\t 5-15 
^m<Dmm^)V'i7.m^y^ -78-100 'CTio^~72P#r«isi5$ii:5z<h{c 
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^oit^^ (iH-cc) ^n^ztifix^^, Rf^iz^m^tSimmti^Tit. i^^ua 

0^ly< \tE.y ^3!K'>^vX5";ux-x;i.^#:;{>t^tf e,n5, 

mmm 1 2 

^b^tf (I) R»;&tTIBfllJgT*§{b^i^ (I-b) ^R'jJitffi^M^TS^ft'^ 

(I-a) J:0)^®XglcJ;oTfcSl3i-r'S^<»:/6tT^'5. 



X@ 3 1 

(I-a) <£S^CTS14;Jj:^Ji(t3, 1^20 ^aif*b<tt3~lO '^Mom'^ 

iinfCTK&iraAfc^. 1 ^*~:^j©j^JOjiS;^j:;NDy>'fb7;u4^;usfcttAo^>{k 
7y)i:¥)V^m-^it^:it\z^y). it^m (I-b) &#5c:t>&tT-$s. sjiSCT 
^^•tS.^mtLX\tmt:^'^U>. ^uui!^)V2^. Z^!7uax^>, 7-feKxhiJ 
;k eUi^x B^i?x5^;k >'p^5^;Wl/A7$ >';>^^;i/7ir h75 h. 




NHQ 



I-a 



I-b 
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mmm 1 3 

fb^i^ (I) o^^n K'i)iT$&0mmr$>^it^m (i-d) ^rAoxuiz^-oxhrn 

Y r° Y 

(XIX) ''^ 
l-c |.d 

^. (SMTJWk iSa^T;!.^:^^^', '>7y, T$y. 7^;/!^. m. t:Ho=t^'>. 
kHD4^'>teSi7;Wk <SiK:7;P3^'>;<7J|.jJ?-;k mLT)V^)V^^. 7U- 
;k 7U-;u:t=^-'>, 7^;wk 7^;p+;u:t+'>, ;^;i.n^-f;k 

M«huy^;P7;x\ h'Jp^5^;u;^x, hU7x:i;U7.X. v'tKP^^xi^ 

3 2 

'^^Zt\Z^KHt^(i^i\-(i)t:%^Ctt)^l^t^, dO^ 0.2-5 ^mttf^bKit l 

^*oitfku^C7A, ^<k:^ju»:7A, mim. wtitm. m^m. mmmm<Dmm{t 

tVXit. X— r;k xh7tHa77X i^:t^D->. N.N->^>(5^;i/7iNjPA75 

i/k>. >?^Do^^>. ^aotsJVJ^. mmtmm. \,l-V^uus.^y^ 7± 
hxh>j;k g^i?x5^;k g^i?^5^jk p^5^;ux5^ju^h>, ^^j^y-jk x^s^y 
->ik yp/v-;k -i'vyp/ty-;k y^s^y-jk ^=^riJ->^, »*l<«t- 
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>]A^>'>:>A(II), il^b (1. 1'-t'x (>?7x-;i'7|N;^7^y) 7xo-fe» 
i^f^A (II) ^;5t^frf6n, ^?*L<fmtt*;^ (h'J7x-;i/3jxX7^» 

mmm 1 4 

^k^ifei (I) o4'T K'ii^-fBommn^^it'^m n-o , ^b^#i (i-g) , it^ 
m (i-h) , (i-i) tt;*:oxie(cj;-pTfeigjiTSi:t*^7?#5. 



NHQ 



CHO 

IH • g or IQ - e 



le 3 6 



XX 



NHQ 
N^N-N 



HO R'* 
I-i 



3 7 



NHQ 



COOEt 



l-e 



IS 3 8 



R^'MgX 
XX 



IS 3 3 



NHQ 

N^^N'N 1 
^V-N^'* 



COOH 



I-f 



le 3 4 



Me 



HN 



OMe 



NHQ 

,3'*<!!^N 

O^N'"" 



R^'MgX 
XX 

t"° X IS 3 5 



OMe 

I-g 



l-h 
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Xig 3 3 

m.% 0-150 "CT 10 ^~24 i^^is^5$"fr5c:<i:»v«k0^b^ti (i-f) 

Tfrs. jg^Ji^jitLTfi, ;4c, x^y-;k yD/iy-;k -rv 

imitti^)^!^. mkij^)^h.. ^^•?-hU'^7A, mm^Li^^i.. 

X@ 3 4 

^b^i^ (I-f) ^m^f$.m.^m^m^. 1-20 ^«©/vpy>Md: i~io ^a© 

^,Q-V;^h^i^^\^U^i/)V7^yim^^mn. -10-100 t:. fi^SL<tt^M 
1? 10 53>~24 I^PBlSJiS$-li:S;itfc<i;0{k^#; (I-g) <£#SC:<i:dtT^5. imu 

^JitLTtt, tfu^^x bUx5^;P75>, -x-f yyDtf;uxg^;i.75X dbu, 

J^^ICtfUv'X hUX5^;i.7^X i^<vype;i/X5^;P75X DBU, N-/5^;u 

^m^m\^^^^fhx^. it^m (I-f) 0.5~io %m(0 

iis, o~5o icT 10 ^)-~7o nmK)^^^^^z.t\z^y)it^m (i-g) ^ft-sjit^t 
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K, ^>^>, h)VJi>. +'>u>, T-feh-hu;!/, i^i?x^;k eui^>, ii 
tKD^x-4-^^y-i,2.3-/^>yhU7':?x i-tHD:^'>^>yhU7y-;i. 

Xm 3 5 

(I-g) 1~20 ^fi©^'J-7M^ (XX) ffi 

n -10-100 "C, 0^b<Ji^iaT 10 5)—24 B^^m^&^ii-S^iilCj;^^!:-^^! 
(I-h) S:#2>Jl<i:*<TtS. Sl«:CTS<4^j:^jii:UT«':^i^ODpti5'>. ^ua 
:^)VA. mmtmms ^>'^>\ h;ux>, i;x5^;i.x-T-;u, T-h^ 

X@ 3 6 

it^^ (iH-g) (iQ-e) ^jRiStc^Stt^^t^a^tf, 1-20 Mmoifv 

:z7U.m ax) tmn. -io~ioo'c, w^i,<\tmi^r 10 ^-^24 mmKm-^^^^ 

ntlz^Oit^^ (i-i) ^%^::tf}^nt^. Kft:s\z^^{^f3:mmtbxit>^^a 

D:<^>^ i^D□7^^;^A, mmtm. ^>if>, hjpxx +'>p>, 

•feh75 K^. fi^*L<ttxh^t KD7^>t)U<ttvx^;i/x-x;i/j&«^tfe> 
Xg 3 7 

{b^t/ (I-i) s:s^5CTfjte?§^pt3, i'^m'^:km\(om^f3imimtmn 0 
-100 rff^L<ji^iaT 10 5)-24 mmRm-^^?>.ztiz^t)i\:^m (i-h) 

itmm. i^i7nux^>. -^>-t?>, h;Px>, +s^u>, g^^x5^;k i^^, y 
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•jv-'^A, M'^yisymti^j'yA. E,mimM-\fVi^>. :t^v>mmf^ 

Xig 3 8 

it^m (i-e) ^K^z^mmmm^. i-^io^moif^j-rtm (xx) tm^. 

mmtm^. ^>i£>. h)vx>\ ^->u>, >^x5^;i'X-x;u> xh^tKn^ 




i-i 
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IS 3 9 

it'^m (1-0 ^m^tamm^mm^. 1-^20 ^m<D/\ay xmt i~io 
it^^ (no ^m^. -10-100 "c, »*t<«^iaT 10 ^-24 ^FBiSf&$it-5 
^i-hfcctofk^t; (i-j) ^n^:itf}^x'^^. m^tmmtvxit. eui^x h 

Ux5^;i.75>, v^y:/pe;i/x^;U75>, dbu, N-pt5^;p^;i/5|N»j>^:£^$fi 

7-feh-h'j;k '^>-t?x hjux>, +'>i/>^©^jitctr'j>'>, h'jx5=-;i/ 
75 v-rv:/Difjpx^;i/75X DBU, N-p<5^;i/qE;i/7j>«j>^^^g^LTfflti 

^b'&i^ (i-f) SrSfSCTSttfj^^ii^', 0. 5~io ^mom^fsim^^mtrnzi'^iQ 

^m(Dit^^ (XXI) a^, 0-50 rx- 10 ^-70 B#FBlHf&$-&^C:<»:lCj;0 
{b^tl (I-j) SJi&lC^^14fj:^jS^<!:UT«, >?X5^;Ux-t- 

xh^tHDy'^^, >'p^5";i/Jf:;i/A75 K, >?>^5^;U7ii 1-7 

^ i^;t^^)VX}Uts^'>\i. ^>if>. h;i/x>, =^^vU>, 7-thxhU;k 

-r^K. 3.4->'t HP-3-t KP + >'-4-:t+V-1.2.3-^>yhiJ7>?>, 1-tHP 

+'>'^>v^hU7\/~;u^, iff^b<tt i-t:Kp+'>^>yhij7V-;u^o^tn 

IS 4 0 

ib^ti (I-f) ssjt^CTfgis^j^iicf. 1 '^m-^^Mmom^t^ifvzL^u.mo) 
#«ET, 1 sfi~;*:iapj®fi:^#i (no t^mi^. -78~^m7? 10 ^)--48 mm^ 

;&$1t5Ci{Cd:0<t:^tl (I-j) Sr^SJli^tTtS. KJEStC^Sit^Jcjgja^i tT 
\t. V^uu:^^y. ^pp>J>;i/A, Eit^bi^^, '^V-tfx hJUxx ^^^^>, 
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A:fP5K, -f yypt!;uT^:?:>^':7A^PU K, :^5^;i/v^^:^i/'i7A:/p^ h\ 

tert-:/5^;W-7i^^>/»:7AyP5 h\ tert-:/^;|/-7^^v":7Ai? p U h\ 7xx;l/ 

•7^:^^->'^A^P5 K^, »st<«-ry>^pfcf;i/T^:^i>">Ayp^ h\ -ryy 

Ptr;i/-7^:^v':7A^PU H, tert-:/^;i/T^;^v'^7Ayp^ 1>\ tert-:r5^;U 
^J-SDWSIS, igJi, ifltfi, IfcJi, ^i^, SJ^S, ^Si^PThi^^ 

:^^miz^-ox%^n^it^^ ii) o^i^m^mimz^r, ^f, Ph \tyx. 

x;P$, Me lit;^=^}V^. Et itX^JV^, Pr «yptf;k Bz tt'^>y-l';i/. Bzl 
«^>v;k Ac «7ir^;k 'Bu« tert-:/5";P2rS-r. 
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Bruns 6(^:5^^ C^rl^+a^- • 7 7— T3 0v~ (Molecular Pharmacology. 
29 331 H (1986 ^) 3 {C^^©3S:^^llP^Tff ofc. 

^yh^^#:*, %}^\,1t 50 mM hU;;^ (t Ho^t^^^t^";!.) 75y;<^> . 
(&M Tris HCl tmr. ) (pH 7.7) tT, JJ^U hD>5js^:>^:^< 

1f- (Kinematica ttiS!) TM^L:^c. (50. OOOxg. 10 ^m) . 

m^tirz^mznxsmmo 50 mH iris hci mmm^m^xnmmL. mm(D^ 
'L^^^si^frofc. n^nrcM^tz^miz, 5 dm (ss*) /ml omMmsnzu^^ 

5{C 50 mM Tris HCl ClO dM ifi-fb'T^^^s.i/iJrA, Tx^ '»xT^:^— tf 
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0.02 =L-y h/mg mm (Sigma ^u) ^m^mmLfzo 
±B(DmmLrcmmmmm. i mi \zh^)9-0M.i!i^mLrc cgs 21680 {»h-2-[p 

- (2 -tl)]^^^i^JL^)V) ^x^f'JPT^y]- 5'- (N -X5^;U*Jl.5j?4iHt5 H) T 

"rJl/y : 40 ^3.— U— /mmol ; — ^ Vy^zfl/ K • — a.— U7 (New 

England Nuclear) (If • -^^'-^)\/' -t^ ' 7r— x'3Dv— • 7>K • 
;^^"Jp^>iS';i' • •t^trn.'i?^^ ^y^X (The Journal of Pharmacology and 
Experimental Therapeutics) . 251 #. 888 H (1989 ¥) 3 } , 50 1 (gi^lg 
« 4.0 nM) *5<kt/J^l^^t:^«^ 50 n 1 ^ira^fc. 25 r-C 120 ^J-WiH^g 

^, ISyT^mSmm, (GF/C : Whatman ifcS) ±Tiiii®§ligi§L, %%\zim\^1t 
5 At 1 0 50 mM Tris HCl mmWr^ 3 IsISfe^Lfco ;y^7.ima}ii|K<&A''r 7;^(:JC^ 

"J-V-i/Byfl^y^f- (Packard ttM) TSO^L^c. 
U,mt^m<0 A„ (»H-CGS 21680 jg^) IcMTSiaS^OD^mtt^^cS; 

-^^mmm^m) } x i o o 

(a) ^^^»<J:«, ai^{t-&tl*#fiETT© Ms 21680 
*it#S6*)M^»<h«, 100 mM zy^U^>^)WfJ'yy (CPA; Sigma M) 
TT(D 'H-CGS 21680 ^i^#^TT©i^^«<i:«, ^SMfgO) 

tii^fk'&^^^ffiTT?© »H-CGS 21680 Ife^ftltftEfiT^S. 
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4 2 


1 2 4 


N.T. 


5 9 


12 6 


N.T. 


6 0 


12 7 


N.T. 


5 9 


1 3 5 


N.T. 


4 9 


1 4 2 


N.T. 


6 6 


14 4 


N.T. 


5 8 
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15 3 


N.T. 


4 8 


15 8 


N.T. 


9 2 


16 5 


N.T. 


10 3 


16 7 


N.T. 


9 0 


16 9 


N.T. 


9 6 


18 2 


N.T. 


8 2 


18 3 


N.T. 


8 2 


18 6 


N.T. 


5 2 


18 8 


N.T. 


9 1 


19 4 


N.T. 


7 5 



umm 2 cGs 21680 m^ti^u':fi^- (m^m) {cM-r-sM 

CGS 21680 (T7^y>^> A,, ^^i^f^mM) ^Kmp^\z^^r^t. 

v> A„ §^^|:$:^LTaS$|^<*:(Dtt^^jB!t«i»M (medium sized spiny neuron) 

{c*3tts^^A* (GABA) i^mm\mi3Liyi-zf7.^mt:mmr^o [.i^^-±)v • 

• -a— o-!t-<X>X (Journal of Neuroscience) . 16 #. 605 H (1996 

GABA f^«#M©ffi:^t{£Jieg{I^tgL.^©jgm, CGS 21680 ^^■'^ti'^Vzn/ 

5 ii^©SH4 ddY ^T»:7X (M 22-25 g, 0* SLC) ^ 1 ^ 10 EfflViXH 
l^Srffofc. CGS 21680 (RBI ^r^Stfei^^ (;^i!SS^*t£!) tC^»|t. 10 
M g / 20 1 ^•7'^7Xfla^l^»caAbfco IS^fb-g-t/tt 0. 3 % 
(20) V;Hfi$'>^/:tl/X-j- ^mk. Tween80 tBg-r. ) ^W^StK (^«S8 
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m^m) rmmLxm^^fc, cgs 21680 ^ns^F^gn^iA-rs 30 6^miz. ^mt^ 
m^tt^mmm^rz\,mmit^^^^^ti\,^mm (o. 3 % iweenso ^wi^stk m 
m) ^tn^nmai^^btc (■7^:x^wm 10 g *fco 0.1 mo . umt^^i^^ 

1 ^mWz 1 EToii^ 4.5 cm. 4@ 1.0 cm ©MMTfcT^ U;PSao^fC*7 
^mt±X 10 mg/kg iiiPfi:#b;t. 



X37 




0 




1 




2 




3 


( 1 ) Mffit, ^^^^\z-^\zmmc^^^<D'^^(D^immi!)^ 5 # 

(2) mB.^-^izmnft^^^(Dm<Dmmmmf)i5i^^m. f)^ 


4 


(1) mm^-^izmntz^^^omfi^^i om:k±^^. mL\t 

(2) mm^-^\zmmc^^^(o'^m^ 5 fj>e4± 10 


5 
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25 ,^$>^\,m 50 *) . ^mxuT^^ 20 j^e^T*Sli« 40 



^4^ 







X a 7'&ti- 




^ ^ 
(%) 


0.3%Tween 

80 (MM) 


10 


48 


2 


4 


31 


10 


28 


9 


42 


32 


10 


21 


9 


54 


35 


10 


15 


8 


66 


39 


10 


20 


9 


56 


40 


10 


20 


10 


56 


42 


10 


12 


9 


72 


46 


10 


9 


10 


78 


55 


10 


29 


9 


36 


60 


10 


10 


8 


76 


62 


10 


4 


10 


88 


63 


10 


7 


10 


84 


64 


10 


5 


10 


88 


74 


10 


0 


10 


98 


75 


10 


10 


9 


76 
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76 


10 


11 


10 


76 


77 


10 


21 


9 


54 


78 


10 


6 


10 


86 


80 


10 


3 


10 


92 


84 


10 


9 


9 


78 


86 


10 


13 


9 


72 


87 


10 


14 


9 


68 


88 


10 


0 


10 


98 


89 


10 


15 


10 


68 


90 


10 


12 


9 


80 


93 


10 


10 


ft 


oo 


95 


10 


16 


g 


oo 


96 


10 


7 


g 


8^ 
oo 


97 


10 


4 


10 


on 


99 


10 


5 


10 




100 


10 


4 


10 


on 


101 


10 


8 


10 


82 
o^ 


103 


10 


2 


10 


94 


104 


10 


4 


10 


92 


105 


10 


4 


10 


92 


115 


10 


5 


10 


88 


116 


10 


5 


10 


90 


120 


10 


3 


10 


94 


123 


10 


1 


10 


96 


124 


10 


12 


9 


76 


125 


10 


13 


10 


74 


126 


10 


2 


9 


96 


127 


10 


3 


10 


96 
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128 


10 


9 


10 


80 


135 


10 


9 


9 


80 


136 


10 


1 


10 


98 


139 


10 


10 


9 


80 


140 


10 


13 


10 


74 


142 


10 


6 


10 


88 


143 


10 


0 


10 


98 


144 


10 


9 


9 


80 


145 


10 


3 


10 


92 


146 


10 


3 


10 


94 


153 


10 


10 


9 


80 


158 


10 


23 


8 


52 


163 


10 


3 


10 


94 


165 


10 


13 


9 


74 


167 


10 


9 


10 


82 


169 


10 


9 


10 


82 


175 


10 


12 


10 


74 


177 


10 


13 


9 


72 


181 


10 


14 


8 


72 


188 


10 


15 


2 


70 


190 


10 


13 


10 


72 


200 


10 


14 


9 


70 


201 


10 


10 


10 


78 


213 


10 


15 


10 


70 


222 


10 


9 


10 


80 


223 


10 


15 


9 


68 


228 


10 


14 


8 


72 
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5. AD^U (hVt5> D1/D2 ^mm) ^^^r^t. l/i-'fT.'!^ D2 

[3-Ptf7> • 7t--7DP>;- (European Journal of 

Pharmacology) , 182 327 M (1990 m ^^XS=fmm 3. 991. 207 #^^3 . 

5 iSfifeoaUt ddY ^^7. 22-24 g, 0* SLO * 1 «^ 5 EEfeSVni 10 
EfflViT*]»?&fT^;t. AO^U (Janssen ^ 0. 3 « CMC M^U, 

1.0 mg/kg '^'^'OTMm^XZ.^^'X^tL. TweenSO Sr^JPbfe^, ai* 

ffl^STK (:#c«Mm*l:S() TM®l&«i:LTfflV>;^c. L -K-A (L-DOPA:m» 

(benserazide WX-.msmW^Wd 0. 3 X 

CMC sK^jK^LTfflVifco AP^u H-;ngiei^«:# 1 nwmMmc^m-^'^t^ 
ummLm -.nm s^n^nMPS^ (T'i7x^a lo g 0.1 mo 

1 1 E-f 4. 5 cm, i|i 1. 0 cm O^fCV^j^MifK 

rag/kg «iDlg#t, ^fc^BS^tt L-K-A, 100 mg/kg *5j;t;^>ir^ v H 25 
mg/kg #fffltL, liIKrt^#L./co ;^^l/yv-Xn70«STOWBB©||3^ 
{Cck So 

(Ji^ 25 50 . 20 ^OTfeSV^tt 40 M.^-^\zfs. 

HM^g^<D^lhX □ 7 tC^-r thX □ 7 © W^i-^ LT^ L 



70 



wo 98/42711 



PCT/JP98/01266 



^5 







X3 7^th 






0. SXTween 
80(^fiS) 


10 


50 


0 


0 


31 


10 


15 


10 


70 


32 


10 


37 


5 


26 


40 


10 


18 


7 


64 


42 


10 


1 


10 


98 


46 


10 


13 


10 


74 


55 


10 


35 


5 


30 



i^D-s;>oigi&i^^^tCckosi!«$ns:K«ff«j o-DfcrT>- ':^i'-:^ 
;^•:^■:/• 77— vna>?— (European Journal of Pharmacology) , 29 374 
M (1968 ^) ] CTTSItg^^k^i^OiiM^SP'^fc. 

Wm 20-25 g <D ddY ^km^^^T. (0* SLC) 1 2 EfflViT^^^^ffo 
Tc. U.m\:^m\t. TweenSO €r^jQL;t^, jil*fflil@7K {imW^^) TM^ 
^•B-T, *;ti^D-i^>^mJg (Sigma ttSS) tt^S^ilTK (:^«jS^aS3) ic^ 

m) s:^n^n^ps#L (T'^77.#a lo g ^fco o. i mi) , 

60 ^^t^o-v> 20 mg/kg SrlIJg|^^#l.fc. □:i>?>S-^itm35^e» 30 ^ 

^<0-^1»mW.^^\ti^hrz. {MMW^^:77s}d>~^x.)V=y:i.<Di^^m (Aspin- 
Welch test) ) o 
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(ing/kgigO) 




l±S. E. M. ) 








31 


10 


4. 20 ±2. 38 
(10) 


38. 1±13. 06* 

(10) 


9. 1 


39 


10 


1. 20 ±1. 00 

(10) 


9. 70 ±3. 42* 
(10) 


8. 1 


40 


10 


2. 90±1. 95 
(10) 


22. 00 ±6. 44* 
(10) 


7.6 



*: p<0. 05 



umm 5 /^-^>v>m^'f)v ci 4 -7x-ju- 1.2.3.6 -xh^a 

^KDtfU>?> (MPTP) «lg3qE>T-^-t-/ h] izidii^i^m 

MS^{CcfeliT«KA5>t*Jii$T*'5 1 i -yx.-)V- 1.2.3.6 - 

T-h^A-f KDt:ui^> am. MPTP .husTo ) ^mmr^tmn^rsimm-^^ 
>#«i©^i4 • fsimmz-t) , Mil • iKHfs^^^T. z.(D MPTP ^lag 

:^'>3:^;^•7;^7x5-•tl--^x>x•a.-.x7.•x- (Proceedings of the 
National Academy of Science USA) , 80 4546 M (1983 ¥) ] . n^:>T— 

"e-iiy h\tM^mizmLm<DMmmtmm\z mptp {ij;DA-+>y>3giyi^^t- 

Jlt^^^^nxViS C-a-DIJ-'f x>X • l^^- (Neuroscience Letter) , 57 
#> 37 H (1985 ^) ] . 
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2-3 mm<Dmm=i'e>'^'-^±y h mm 300-375 g, h*^^t) 1 p 4 
mmi^^r^m^ntji-orzo mptp (rbi ^m) ^mm^m^mT^ i^mmm^m) 

izmmL. 2.0ing/kg ^ 1 B 1 0, 5 Bmu=e>'7-=Eizy h^r\Zik^Lrc, 

'^m<omm\zm\^>rzo umit^mt 0.3 x iweenso, 10 % v^m(Dmmrummt 

it^<^^^<D I mmtmzmmm^-p (^mmmAmMmmi^t) izxnmmm 
e>LT43v^;t. n-^>^j>mmt 30 8 mm. i :^i^m^i^f)^^m^.Lm 
m^^mmmz, mmm&itn>E=,-^mm-^nrzmm^mm\zx 30 
^m\z 12 mm^rm'^Ltz. /'^-^>^j>mmtTm\z^.rmmz'D\,^x^n^ 
n<Dmmmm\z&mm^L^mLrz.^^^^(Dmi^(Dn}^tLrz, 



mmm^ 




0 


1 


2 


3 


4 






iE# 






























iE^ 








i^m 




lE^ 










iE^ 














iE^ 




mm 


ML 








jE# 












0-17,^ 













^4Tit«^L2|3J^Lfc M^^^:?^^#^r>^;L.3/7V>^^ (Sign-Wilcoxo 

test) ] . ^^mmmiz-Di^^xhumit^m^trnm^^xitmi^vrz. 
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^j^iji^ii, ddY mm 2i~26g. 0* sLc) ^imiQ mumm vtz. 

^f'mm^mfnwt. ^m23±i mm 55±5 x ©hjj^^t^wlii. 

mmmimmm\zmat9i^Lrzo mmMmm\z^t. o.z% iweenso mm(D?^^ 

lOml/kg mn^-^Ltz. ^mmmom^lit Porsolt (D:^m CArch. int 
Pharmacodyn. . 229. 327-336, (1977)] t3«fSi;Tff fJ^Ct)'^. mmT!7 )U 
MWRiifJ^TKIf (tt^ lOcin. iSi$ 25CID) \Z. tKM 23±1 'CWTK^S^^f 9cin {CSg-p 

^0^*^ 1-2 :J^rBmig-rs<i:^(D»j#ji^>!? t3M'>-r'5. ^mmmmmit 2 ^p^i 
mminmmm) ^^m&:rmmLrzo Bp^^)XA(Dmm^'j>tj:<t^rzisb. 1 

Jtti^^^^ Sleel-test fife<£fflV>Ttf ofc. 

Ib^#l4 5, 6 2, 66, 6 7, 6 9, 7 0, 7 1, 7 2, 7 4, 7 8, 8 0, 
84, 8 8, 8 9, 90, 9 6, 9 9, 1 0 0, 1 0 3, 1 04, 1 1 5, 1 2 6, 

127, i65.Rtici67 \zit 10 mg/kg mps#t, ^mmmmMummi^m 
t^m^ibntz. ^^i:^m(om.^^nTzit^i^mt\^mh. A„s^#t^(.ij^^ 
m (10 -'M T 50 m±oia#$) ^wlt*jo, ky,^^mmo-om<of^\z 

ltl^^«J 7 ^^^^(learned helplessness ;LH)^:x;i/TC)f^ffl 
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^ikmrnt. SD jhm^yy h (#a 220-320 & 7 mm, H*5^'\'-;p;^'jA*-.i? 
S: IP 10-15 mr^mLTzo ^mmmmm^\t. ^ta 22-24 t:.Mg5o-6o %(d 
W}^^rm'^bmm-i't^jx>^mnxm. ^^), 7K(7Kji7K)«g6ic:mBi 

^-Brfco ?5:*5, U.m[:^mt, mnr 2 ml/kg 2 a a FRI (Fixed 

Ratio schedule 1 : @5^$nfcl«tf^ft©«|0jgU© 1 I^TOlCMttL/^c, 
2)^^^tE*x;UOf^fig 

noSBMtC-IZETo^^v h^AnfCo 2 r?(O-€-n^*n0gRM (22 x 20 x 26 ci) \t. 
7.T->l/XX^-;H!{0^^Uy K;{)^6,^0«1^'>3';/^ (1. 3 mA. Xi7y>:/)\^ 

^> • :t7, ' :t>(10-90 25 Mtmm'^'^m.tim.lSi'y b v i7 

(inescapable shock; IBS) ^'^\-yT\^^^1^m\Zts.^^o\ZWi'^\ytzo 

^2 as, Maier <b<DljWi [ J. Comp. Physiol. Psychol. 85, 581-592 (1973)] 
:feJ;lXGeoffroy & Christensen [ Drug Dev. Res. 29. 48-55 (1993)] O-Jj^^^ 

RM\Z 2 cm ©iiS$©A-h';U^^tj-T2-Q©gBMICL;t. h;i/7l^-/ 
^7 7.Sil^«FR 1 , (buzzer 10 sec. 0.6 mA foot shock:5 sec. interval liine:10 
sec/trial. 15 escape trials) *^^7^iii^bTF R 2 (0. 6 mA foot shockjlO 
sec. interval time;0. 5 sec. 0. 6 mA foot shock.MO sec. interval time;15 
sec/trial. 15 trials) ^^iSUfc. lHljgSl&0*iJ5£«, ¥ R 2 (D I mom^mW 

E%^h xQ^^mom^^co^mm^PitL. -Am^^ "mmf$.p]un^/\^ x loo 
= ieiji^ (Escape response %)" mM^^^ibrz. i^tz. ^unmiii^mmm)\zm^ 
^n^mms.jt^ui^(Dm^m^ts "mm^m§k/\i x loo = tAnm^mm 

(Intertrial response %)" **8?)Ti^#Si!i»g (Psychomotor stimulant) f^ffl© 
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s^mtmm^momm^ii^wnm^mmom^ steei miz^o^mitm 



(¥^±SE) 





(lES) <D^U 


(mg/kg. po) 




9 .1. O C^J 








76. 7±9. 1 


7. 3±4. 8 




+ 




9. 3 ±9. 3'" 


0. 7±0. 7 


At^mA 5 


+ 


5.0 


64 ±9. 8** 


6. 7±3. 8 



tU: p<O.O0IiE^^TO<i:©Jti^: **: p<0. 01 ^?t^JM^<i:®jt^ 

CGS21680 (20 ue/iud ^uMm 2 B g FRi © 30 ^m\zmm.\zmmvtxr^ t. 
it^m (I) ^rz\t^(Dmm^mz^^-^n^m\t. -^(D^^^.mx^^t^z.t 
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nm\zmy^m^ti.m^m\^^x. mm. mmm^tz\t^%imti.xmm-^n^. n 

thxji^m^M^n^t^.ib\.^^mw^^m\^^xm%r^, mw-m\z\t. 
^u-feu>w«ai^$n§, ^mt^m^^um\^^^is.^(D^n\z^\)s xtp^ 



77 



wo 98/42711 PCT/JP98/01266 

mmm. mmu ^mmmi '^mmmn^^m^^n^ i mhv< 

MS 1 B^D. 1-50 mg/kg 3-4 HfC^^JtT^-^-rs^T&W^LVi. Ld^L;^ 

m 1 tt/^-4^>y >3^^x;P Cl 4 -7x-;W 1. 2. 3. 6 -7^ h^A-T H 

□ trUi^> (MPTP) M3^>T-t-kyh3 (C*5ttS<b^t)6 3©^th/t-=i^> 

V »t^^^§;i^^^T. vehicle t\m.mt^m^^^u\^^i^^-mm^mmr^o 

^2n.n-^>v>mt^)]^ Cl 4 -7xc:;p- 1,2.3.6 -7^h^/W K 

«*iini?£^-r. Vehicle timmit^^^^^uif^^^mm^M^r^o 
uT\z. :$5^zsmmm^^-ro mRm^'f-^^iziii^x^m 

##«»J 1 

6 -^DP- 2 -/5";i'5":t- 4 -7xy^>'tfU5v> 
(it^m a) 

7xy-;k 7.23g (76.9 mmol) ^ THF, 100 ml {C^«?L. 0 t:T7K^'^k:^ h U 
^^A, 3.69 g (60 X> 153.8 nol) A^f'^H 4.6 ->?i'PD-2-^5^;P5^:ttf 

uas^x 15.0 g (76.9 nmol) ^jp^^Mt? 4 mmm^Ltco KftmzTK. m 
mm^m&^^LiMmit^<\ioa. 19.8 g (jr^:^«w) ^nrc, 

■HNMR (6 ppm, CDCl,) : 7.43(1. J=7.4Hz. 2H). 7.28(dt. J=7. 4Hz. 1. 5Hz. IH). 
7. 13(dd. J=8.4Hz. 1.5Hz. 2H). 6.47(s. 1©. 2.38(s. 3H) 
Mass (m/z): 254. 252 (MO 
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#5t«»J 2 

6 -/7PO- 4 - (3.4 -v'p^h^>'7xy^'» - 2 -^5';i/5':f If U 
b) 

JR^ : ^fiW 

'H NMR (Sppm. CDCl,) : 6. 88(d. J=9.4Hz, IH). 6. 72-6. 66 (m, 3H), 6.43(s. IH). 
3.91(s. 3H). 3.86(s. 3H). 2.42(s. 3H) 
Mass (m/z): 314. 312 Ot) 
3 

6 -^^ DO- 4 - (2. 6 -vp^ h^v7xy=^'» - 2 -^5";i/^:tfcf' J 5 v> 
(ik^i^ c) 
IR^ : 92 % 

'H NMR (dppm. CDCl,): 7.81(t. J=8.4Hz. 110. 6.64(d(l. J=8. 4Hz. 4. 5Hz. 2H). 
6. 50(s. IH). 3. 78(s. 6H). 2. 33(s. 3H) 
Mass (m/z): 314. 312 (MO 
4 

6 -i;uu- 4 - (3.5 -i^p^ h^^i^^xy^v-) - 2 -pc^;p^;^-bfU5v> 
(ib^^ d) 
JR^ : 83 3! 

'HNMR (dppin. CDCl,): 6.44(s. IH). 6. 39-6. 38 (m. IH). 6. 31-6. 30(in. 2H). 
3.79(s. 6H). 2.45(s. 3H) 
Mass (n/z): 314. 312 (MO 
##0y 5 

6 -^PP- 2 4 - (4 --hD^x^^x) tfU^v> 

(ik^ife e) 
: 74 X 

'HNMR (a ppm. CDCl,): 8. 31(dd, 1=6. 9Hz. 2.0Hz. 2H). 7. 33(dd. J=6. 9Hz. 
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2.0Hz. 2H). 6. 67(s, IH). 2. 37(s. 3H) 
Mass (m/z): 299, 297 (MO 

m^m 6 
iit^m f) 

M : 98 X 

'H NMR (6 ppm. CDCl,): 7. 39(d. J=8. 9Hz. 2H). 7. 09(d. 1=8. 9Hz. 2H). 6. 53(s. 
IH). 2.38(s. 3H) 

Mass (m/z) : 288 (»*Cl"Cl m . 286 O'Cl, ^) W) 

m^m 7 

6 -:i/PD- 2 -p<5";i/5^:t- 4 - (4 -7x-;P7xy + >') tr'j$>?> 
(it^m g) 
iR^ : ^SW 

'H NMR (5 ppm. CDC 1 3) : 7. 65-7. 58(di. 4H). 7. 48-7. 33 (m. 3H). 7. 25-7. 18(in. 2H). 
6. 52(s. IH), 2. 41(s. 3H) 
Mass (m/z): 328. 326 (MO 
8 

6 -^ua- 2 ->l^;P5=-:t- 4 -7xy^i^- 5 -7x-;PhrU5v> 
({fc^tl h) 
m : ^MW 

'H NMR (6 ppm. CDCl,) : 7. 50-7. 31 (m, 5H). 7. 24-7. 05(n). 5H). 2. 28(s. 3H)Mass 
(m/z): 330. 328 (MO 
##^J 9 

6 -^DP- 5 -^^;i/- 2 -/^Jl/5":t- 4 -7xy:^->fcfU5v> 

(^b-&«^ i) 
m : ^SW 

'H NMR (a ppm. CDCl,): 7.40(t. 1=7. 4Hz. 2H). 7.24(t. J=7. 4Hz. IH). 7. 13(dd. 
J=7.4Hz. l.OHz. 2H). 2. 33(s. 3H). 2.45(s. 3H) 
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Mass (m/z): 268. 266 (M*) 

m^m 1 0 

N - (2 -yn-()\,) - N'- (2 -;^^)\^^^- 4 -^xy + ^/tfU S v>- 6 
Wk^tf j) 

^^mmn^n^it^^a. lO g (15.8 mmoO t 2 -^UJUt H^v^H, 
3.99 g (31.7 iDfflol) t^i^:t^-i)->. 30 mk tK, 10 ml DBU. 2.37 ml 

(15.84 mmol) Srfti^ 5 mmM^Lrzo Rft:^^^^mzmv^m'S:UEE^^m^ a 

(99 : I) ) > ^IBfk^t! j . 3. 51 g (W : 65 %) ^ntc, 

'HNMR(fippm. CDCI3): 8.38(brs. IH). 7.51(t. J=l. OHz. IH). 7. 39-7. 09 (m. 7H) . 

6. 55(dd. J=3. 5Hz. 2.0Hz. IH), 5. 76(s. IH). 2.32(s. 3H) 
Mass (m/z): 342 (MO 

^^m 1 1 

N - (4 - (3.4 -v^ h^v7x/^v) - 2 -pt5^;i/^:ttr'J5>'>- 6 --I- ;W 
- N'- (2 -7D-f;i/) bH^>^> 
(it^m k) 

##«aj2Tf#?)ns{b'&#Ib, 8.0 g (25.6 mmol) <h 2 -7U)HiK^vh\ 
3.88 g (30.8 mmol) ^ DMF. 50 ml IZ^ML. DBU. 4.61 ml (30.8 mmol) 

OTh^^7^-{c:a:0^^U C^ooj}N;i.A-^:$'y-;i/ (98:2) 3 , ^IH-fk^ 
#lk, 4. 97 g (W : 48 X) ^#fc. 

'H NMR (6ppm. DMSO-de) : 7.91(s. IH). 7. 24-7. 22 (m. IH). 6. 97-6. 92 (m. IH). 
6.82-6.79(m. IH). 6. 70-6.66(m. IH). 5.52(s. IH). 3.74(s. 3H). 3.71(s. 3H). 
2.32(s. 3H) 
Mass (m/z): 402 (M*) 
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««j 1 2 ~ 1 8 ^rmmv. it^m l~ r ^mz, 
12 

N - C4 - (2.6 Tz^^^h^z^yx-y^iy) - 2 ->5^;U5^:tfcr>J$>^>- 6 

- N*- (2 -yu^Jl) h ab^tl L) 
W : 35 !l! 

'H NMR (6 ppm. CDCl,): 8. 27(brs, IH). 7.51(1. J=1.0Hz, IH). 7. 26-6. 95 (m. 
4H). 6.62-6.54(in. 3H). 5. 88(s. IH). 3.76(s. 6H). 2.25(s. 3H) 
Mass (m/z): 402 (M*) 
#%^J 1 3 

N - [4 - (3. 5 h^i^7xy^-» - 2 -/5";U^:*-tfiJ5v>- 6 

- N'- (2 -yu-()V) k K^i^> 
({b'&ife m) 

JR^ : 21 X 

'H NMR ( (5 ppm. CDCl 3) : 8. 21(brs. IH). 7. 52(dd. J=l. 7Hz. 0. 7Hz. IH), 7. 24(dd. 
J=3.6Hz. 0.7Hz. IH). 6. 91(d(br). J=2.0Hz. IH). 6. 57(dd. J=3. 6Hz. 2.0Hz. IH). 
6. 32-6. 30(10. 3H), 5.76(s, IH). 3. 75(s. 6H), 2.40(s. 3H) 
Mass (m/z): 402 (St) 
14 

N - C2 -p^^;U9":t- 4 - (4 h P7xy ^vlf U ^ v^^- 6 - ) - N'- 

(2 -yn^M 
iit^^ n) 
W : 52 X 

'H NMR (5 ppm. CDCl 3) : 8. 25(dd. 1=6. 9Hz. 2. 5Hz. 2H). 8. 20(brs. IH), 7. 54(d. 
J=1.0Hz. IH). 7.30-7.20(m. 3H). 7.04(brs. IH). 6.59(dd. J=4. OHz. 2.0Hz. IH). 
5.95(s. IH). 2.32(s. 3H) 
Mass (m/z): 387 (M*) 

^mm 1 5 
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N - C4 - (4 -i^DD^xy^v) - 2 -:^^)l^^\f^)^z^:^- 6 - < ;W - N'- 
(2 -yn-()U) t H7.v> 
(fk^ti o) 
W : 33 X 

'HNMR (fippm. CDCI3): 8.22(brs. IH). 7.54(dd, J=l. 7Hz, 0. 7Hz, IH). 7.34- 
7.25(in. 3H). 7. 09-6. 60 (m. 3H). 6. 58(dd. J=3. 6Hz. 1. 7Hz. IH). 5. 81 (s. IH). 
2.33(s. 3H) 

Mass (m/z): 378. 376 (W) 
mm 16 

N - C2 -^^Jl/^:t- 4 - (4 + tfUS>'>- 6 )l/] - 

N*- (2 -yn-C)V) h K^v> 
p) 

m : 53 X 

'HNMR (dppin. CDCIj): 7. 58-7. 16(ni. IIH). 6. 54-6. 52(id. IH). 5.81(s. IH). 
2. 35(s. 3H) 
Mass (m/z): 418 (MO 
17 

N - (2 4 -7x/:^^S>- 5 -7x-;i.tf U ^ 6 ;U) - N'- 

(2 -yn-()i^) t K^v> 

({b^ife q) 
W : 24 « 
Mass (m/z): 418 (MO 
##««J 1 8 

N - (5 2 4 -7x7 vt!U 5 i^>- 6 -•I'JU) - N' - 

(^k^^ r) 
jR^ : 35 X 

'HNMR(appiD. CDCl,): 9.24(brs. IH). 7. 51-7. 09(in. 8H). 6. 52(dd. J=3. 5Hz. 
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2.0Hz. IH). 2. 18(s. 3H). 2. i5(s. 3H) 
Mass (m/z): 356 iW) 

m^m 19 

N - (4 -irPP- 2 -p^5^;U5":ttf»J 6 --fJU) - N'- (2 -yn^)l) h 

Wb^i^ s) 

4.6 -i^^nn- 2 -^5^;i/5^:tt!'J5>?X 15 g (76.9 minol) t 2 -7U;HiH 
14.3 g (113 mmol) THF, 100 il tC^^fL, DBU» 16.7 ml (121.5 
mmol) ^ia^mmx 5 i^HMJi^bife. M;Sti{::i'PP3jN;i/Aa:7K^jni;tatfiLfc. 

u-7h^yy4-\zJ;iK>mmL i^antsJlA-;^^ (96:4) ] , mut^ 
tis, 16.0 g (iR^ : 73 %) ^mco 

'HNMR(6ppBi. CDCl,): 8.22(brs. IH), 7.54(s. IH). 7. 28-7. 27 (n. IH). 
7. 18(brs. IH). 6. 60-6. 58 (m. IH). 6. 36(s. IH). 2.50(s. 3H) 
Mass (m/z): 286. 284 (M*) 
2 0 

N - (4 -i^PP- 2 5 -7x-;HfiJ 5>?>- 6 --fJl.) - N'- (2 - 

(fl::^ti t) 

4.6 -i^^PP- 2 5 -7xn;Hf iJ5v>, 25 g (92.2 iDmol) t 

2 -7U;Pt K^i/'H, 12.8 g (101.1 mnol) $ THF, 180 ml JCj^^fb^ DBU. 15.2 
ml (110. 6 mmol) ^tja^^WC-Wl^WL^o RUti^mz^uaMAtT^^mpLm 

tfyA^n-^h^/yy^-iZ^KtmrnV i^uat^jVA-;^^ (99:1) ) , 
miit^<^ t , 24. 4 g (iR^ : 73 %) ^f#fc. 

'H NMR ((5ppm. CDClj) : 8.63(brs. IH), 7. 56-7.37(m. 6H). 7. 17(d. J=3. OHz. 
IH). 6.96(brs. IH). 6.54(dd. J=3. 5Hz. 1. 5Hz. IH). 2.48(s. 3H) 
Mass (m/z): 362. 360 (MO 
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##««J 2 1 

iit^m u) 

iR^ : 32 % 

'HNMR ((5PPIII. CDCI3): 8.40(brs. IH). 7. 82-7. 78 (m. 2H). 7. 59-7. 08 (m. 9H). 
5. 73(s. IH). 2.33(s. 3H) 
Mass (m/z): 352 (M*) 
##^J 2 2 

N - (2 4 -7xy:^vtfiJ5v>- 6 --fjU) - N'- (3 -T-y-f 

({b'&t; v) 
W : 42 X 

•HNMR (fippm. CDCI3): 8.60(brs. IH). 7.55(s. IH). 7. 40-7. 05 (m. 8H). 5. 78(s. 
IH). 3.83(s. 3H). 2.31(s. 3H) 
Mass (in/z): 381 (M*) 
##«»J 2 3 

N - (2 4 -7xy + xtfU$i^>- 6 -Y;!.) - N'- -U^J^)V 

t h*^v> ({b^tJ w) 
iR^ : 50 X 

'HNMR (fippm, DMSO-dg): 10.71(brs. IH), 9.45(s. IH). 9.a2(d. J=l. 5Hz. IH). 
8.77(dd. J=4.7Hz. 2.0Hz. IH). 8.21(dd. J=7. 9Hz. 2. OHz. IH). 7. 58-7. 53(id. 
IH). 7.43(t. J=7.9Hz. 2H). 7.25(t. J=7. 4Hz. IH). 7. 17(d. J=7. 9Hz. 2H). 
5.69(s. IH). 2. 29(s. 3H) 
Mass (m/z): 353 (MO 
##0»J 2 4 
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N - (2 -^^)\,^:t- 4 -7x/4^v.trU$v>- 6 M - N'- (2 -f-/^ 
(it^^ x) 

'HNMR (fippiD. CDCU: 10. 54(brs. IH). 9.39(s. IH). 7. 87-7. 84 (m. 2H). 7.45- 
7.39(ra. 2H). 7. 24-7. 14(id. 4H). 5.62(s. IH), 2.28(s. 3H) 
Mass (m/z): 358 (MO 
2 5 

N - (2 -)<^)U^:t- 4 -tr^U>^/t;U5v>>- 6 - N'- (2 -yn^ 

(fk^tl y) 

9T#e,n^^k^tls, 6.4 g (22.5 mmoO tCfcf-^US^X 30 ml, 

^iS'y-;!/ (99: 1) ] ICJ;f3i^ML^I3{b^il^y, 4.8 g (iR$ : 64 X) ^t#fc. 
'HNMR (fippDi, DMSO-de): 10. 24(brs. IH). 8. 60(s. IH). 7.90(s. IH). 7.25(d. 
J=3.46Hz. IH). 6.66(dd. J=3. 5Hz. 1. 5Hz. IH). 5.42(s. IH). 3. 48-3. 37 (m. 4H). 
2.36(s. 3H). 1.59-1. 47 On, 6H) 
Mass On/z) : 333 (MO 

2 6 

N - (2 -^5^;|.^^- 4 -^>iP3j^Uy eU$i^>- 6 --i-;!.) - N'- (2 -70^ 
;U) l::K^>?> 
(fk^tl z) 
W : 30 S; 
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•HNMR (fippm. DMSO-dj): 10. 27(brs. IH). 8. 73(brs. IH). 7.90(s. IH), 7.25(d. 
J=3.0Hz. IH). 6.66(dd. J=3. OHz. 1. 5Hz. IH). 5.44(s. IH). 3. 62-3. 51 (m. 4H). 
3.44-3.38(01. 4H). 2. 37(s. 3H) 
Mass (m/z): 335 (MO 
##^J 2 7 

N - C4 - (4 -pt5^;Hf^^v-;|.) - 2 -^5^;P^:t-tfU5v>- 6 - 
N'- (2 -yn^)i) fciH^v'^ 

iit^^ a a) 
tt?^ : 84 % 

'HNMR (appm. DMSO-dj): 10.20(brs. IH). 8.67(brs. IH). 7.88(d. J=l. 5Hz. 
IH). 7.22(d, J=3.5Hz. IH). 6.65(dd. J=3. 5Hz. 1. 5Hz. IH). 5.44(s. IH). 3.45- 
3. 37(iD. 4H). 2.36(s. 3H). 2. 34-2, 23 (m. 4H). 2. 18(s. 3H) 
Mass (m/z): 348 (M*) 
2 8 

N - C2 -pC5";|/^:t- 4 - (4 -7x-;Hf v-;U) trU5v?>- 6 ->r ;W - 
N'- (2 -yn^)\,) h \iyz^> 
(it^^ bb) 

9T#^ns<b^iKls, 6.0 g (21. 1 mmol) \Z DMSO 12 ml, 1 -7x- 
)V\£^yi^>. 8.06 ml (52.75 mmol) ^M^. 130 'Clf-^^jiJ^L.^Co 

mw^^^^D-yrmw^m&^mt^ztumBit^mhh. 4.9 g (jk^:57 x) 

'HNMR (<5ppm. DMSO-de) : 10.29(brs. IH). 8.73(brs. IH). 7. 91 (d. J=l. OHz. 
IH). 7.32-7.19(11. 3H). 6.95(d. J=7. 9Hz. 2H). 6.80(t. J=7. 4Hz. IH). 6.68(dd. 
J=3.5Hz. 1.5Hz. IH). 5.50(s. IH). 3. 63-3. 41 (m. 4H). 3.26-3.1 Km. 4H). 
2. 39(s. 3H) 
Mass (m/z): 410 (M*) 
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2 9 

N - C4 - (4 -^>i^)\,\d-^^i^=LM - 2 -p^5^;i.5^:ttf'J5v>- 6 M - 
N'- (2 -yu^)V) biH^v'^ 
cc) 

W : 87 % 

'HNMR (fippm. DMSO-de): 10.28(brs. IH). 8.7I(brs. IH). 7.90(dd. J=l. 7H2. 

0.7Hz. IH). 7.27-7.32(10. 5H). 7.25(dd. J=3. 3Hz. 0. 7Hz. IH). 6.66(dd. 

1=3. 3Hz.. 1.7Hz. IH). 5.44(s. IH). 3.48(t. J=5. OHz, 4H). 3.36(s. 2H). 2.38(t. 

J=5. OHz, 4H). 2. 35(s. 3H) 

Mass (m/z): 424 (M*) 

##«»J 3 0 

N - (2 -:K^)V9-t- 4 /- 5 -7x-;nf »J 5 6 - - n'- 

(2 -^o-r;!.) t h*^s;> 
ab^# dd) 

W ; 94 % 

'HNMR (5ppin. CDCl,) : 8. 86(brs. IH). 7. 50-7. 31 (m. 6H), 7. 12(d. J=3. 5Hz. 
IH). 6.95(brs. IH). 6. 51 (t. J=3. 5Hz. 1. 5Hz. IH). 3.50(t. J=4. 5Hz. 4H). 
3.21(1, J=4.9Hz. 4H). 2.46(s. 3H) 
Mass (m/z): 411 (T) 
###9 3 1 

N - (5 -JLh^iyt))V-^^-}V- 2 -P^5^;U5^:tkrU5v'>- 6 )V) - N'- (2 - 
(<b^tl ee) 
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H^fflu##«»j 1 9 tmmzvxmmt^m e e ^#fc. 

W : 63 % 

'HNMR (fippm. CDCl,): 10.09(brs. IH). 9.06(brs. IH). 8.01(s. IH). 7. 53(t, 
J=1.0Hz. IH). 7.24(d. J=3. 5Hz. IH). 6.56((ld. J=3. 5Hz. 2.0Hz. IH). 4.38(q. 
J=6.9Hz. 2H). 2.44(s. 3H). 1.40(t. J=7. 4Hz. 3H) 
Mass (m/z): 322 (M*) 

mmm i 

5 - (3.4 -':^/h^y^>S^Jl/7$y) - 2 - (2 -7U;U) - 7 -7xy4^-> 
[1. 2. 4] h U [1. 5-c] fcf U $ 

1) 

S^<b-U>, 4.80 g (16.9 nunol) 5r+v'l/>, 80 ml lCM}®$it;itllc:^^1J- 
^5^;Pv'>o4^it>, 7.18 ml (33.8 mmol) ^m?L. 90 "CT 2 I^Pb^^J^ :k 

i^^-v. mmi onm^ti^it^mj . 3.85 g (11.2 mmol) ^mpl. 5 mmmmm 

;i/:^^A^j7PYhy^>'^- Ci7DO/ts;i/A-'\^it> (9:1) 3 {c:J;DMMU±^ 
figtl. 2. 83 g ^mc, 

fie>nfc±^fife«Jfe|, 2. 8 g DMSO, 25 ml iZ^Mly. ^yh*J)lT5.>. 6.98 
ml (46.3 mmol) SiiPA 140 W 2 I^FBlJiJ^Ufe. SlS^^^^iaicML^PO/Js;!. 

i^')t!^}Vt)^h.^u-?V^yy^- i^^^y-mk:L=J-)V (3:1) ) TMilb^ 

IB^fc-^^KJl, 3.02 g (W : 62 %) ^B^mWtLX%tZo 

'HNMR (dppm. CDCg: 7. 58-7. 57(m. IH). 7. 48-7. 39(m, 3H). 7. 28-7. 14(m. . 4H). 

6.87-6. 82(m. 3H). 6.59-6.42(m. 2H). 6. 16(s. IH). 4.63(d. J=5. 4Hz. 2H). 

3.88(s, 3H). 3.86(s. 3H) 

Mass (m/z): 443 (M*) 

IR (KBr. cm-'): 1616. 1589. 1513. 1207 

M : 133. 4-134.0 
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js^ 2 ~ 9 ^nmm L, ■rb'&ti 2-9 ^mz. 
2 

5 - (3.4 ->^ ^h:^s/^>s;;i.y$y) - 7 - (3.4 h=^v7xy»» - 2 

- (2-7u;i/) [1. 2.43 hU7yp[i.5-cibru$y> 

at^t/ 2) 
W : 53 !i; (Tt;P7 7;^) 

'HNMR (5ppin. CDCl,): 7.58-7. 57(m. IH). 7. 15(d. J=3. 5Hz. IH). 6. 91-6. 74(id. 

5H). 6. 57-6. 51 (m, 2H). 6. 14(s. IH). 4.66(d. 1=5. 5Hz. 2H). 3.91(s. 3H). 

3.89(s. 3H). 3. 88(s. 3H). 3. 84(s. 3H) 

Mass (m/z): 503 (M*) 

IR (KBr. cm-'): 1639. 1596. 1267. 1202 

MMM. 3 

5 - (3.4 -v ?p<l>^'>^>>^;U7$y) - 7 - (2.6 -z^ ^ h^^>y x. / ^i^) - 2 

- (2 -7U;U) [1.2.43 h'J7>/P[l. 5-c]br'J 5 
Ut-^m 3) 

iR^ : 18 X (^fe@#:) 

'H NMR (5 ppm. CDCI3): 7.56(d. J=l. OHz. 1H);7. 19(t. J=8. 4Hz. IH). 7. 13(d. 
J=3. 5Hz. IH). 6.92(s. IH). 6. 84-6. 82 (m. 2H). 6.67(d. J=8. 4Hz. 2H). 6.54(dd. 
J=3.5Hz. 2.0Hz. IH). 6.45(t. J=5. 9Hz. IH). 6.11(s. IH). 4.65(d. J=5. 9Hz. 
2H). 3. 88(s. 6H). 3. 79(s, 6H) 
Mass (m/z): 503 (MO 

IR (KBr. cm-'): 1629. 1594. 1577. 1479. 1224 
: 60. 5-60. 9 

4 

5 - (3.4 -:; /h:^y^>s;ju7$y) - 7 - (3.5 -i^^h=^i^yx.y^i^) - 2 

- (2 -7U;i/) [1.2.4]hU7yP[l. 5-c]fcr'JSS;> 

(fk^i^ 4) 
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W : 45 X 

'HNMR (a ppm. CDCl,): 7.58((ld. J=2.0Hz. 0.7Hz. IH). 7. 16(dd. J=3. 3Hz. 
0.7Hz. IH). 6.89-6.84(111. 3H). 6. 57-6. 53(id. 2H). 6. 38-6. 36 (n. 3H). 6.22(s. 
IH). 4. 66(d. J=5.9Hz. 2H). 3.88(d. 1=3. 5Hz. 6H). 3.78(s. 6H) 
Mass (m/z): 503 (M*) 

IR (KBr. cr'): 3244. 2920. 2820. 1637. 1601. 1417. 1213 
Sll^ : 85. 6-89. 5 
5 

5 - (3.4 -i^^ h^zy^>-:^)V7^y) - 2 - (2 -7'J;U) - 7 - (4 --hay 
x/^^j/) [1.2.43 h'J77P[l. 5-c]fcf'J$-:^> 

iit^m 5) 
W : 14 X (ltfe@#:) 

'HNMR (5 ppm. CDCl,): 7. 59-6. 25 (in. 12H). 4.65(d. J=5. 6Hz. 2H). 3.88 (s. 

3H). 3. 86(s. 3H) 

Mass (m/z): 488 (M*) 

IR (KBr. cm-'): 1600. 1587. 1321. 1234 

etj^ : 51. 5-52. 0 "C 

mmm 6 

7 - (4 -;^PD7x/4^-» - 5 - (3. 4 ->?^ h^'>^>v;|/7^ 7 ) - 2 - (2 
-y U M [1. 2. 43 h 'J 7\/P [1. 5-c3 fcf U $ 

({b^ti 6) 

iR^ : 67 X mn^mm 

'HNMR (5 ppm. CDCl,): 7. 59(dd. J=l. 7Hz. 0. 7Hz. IH). 7. 38(d, J=8. 9Hz. 2H). 
7. 17(dd. J=3.3Hz. 0. 7Hz. IH). 7. iKd. J=8. 9Hz. 2H). 6.87-6. 82(m. 3H). 6.59- 
6.55(m. 2H). 6.24(s. IH). 4. 59(d. J=5. 9Hz. 2H). 3.88(d. J=7. 6Hz. 6H) 
Mass (m/z): 479. 477 (M*) 

IR (KBr. cm"'): 3419. 3120! 2925. 2820. 1637. 1417. 1213 
St* : 82. 5-94. 5 V 
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5 - (3.4 h^->^>'>';UT$y) - 2 - (2 - 7 - (4 -7x:::JU 

73:y4^'» [1.2.4] KUy^/D[l. 5-c]lf'J$->'> 
(fb^ife 7) 
IR^ : 42 X 

'HNMR (dppm. CDCI3): 7. 65-7. 57 (m. 5H). 7. 49-7. 33 (m. 3H). 7. 27-7. 23 (m. 2H). 

7.17-7.15(111. IH). 6.88-6. 78(ni. 3H). 6. 57-6.54(m. IH). 6. 24(s. IH). 4.64(d. 

J=5.9Hz. 2H). 3.86(s. 3H). 3. 84(s. 3H) 

Mass (m/z) : 519 (MO 

IR (KBr. cr'): 1635. 1592. 1415. 1226 

^M. : 75. 8-76. 8 ^ 

^iififil 8 

5 - (3.4 -i ^pt h4^v^>>^;i/7$y) - 2 - (2 -7'JJU) - 7 -7xy^->- 8 
-7xn;i/[l. 2. 4] h'J 7!/D [1. 5-c] bf' J $ 
(^k^'^ 8) 

w : 65 x ia^mm 

'HNMR (<5ppin. CDC 1 3) : 7.92(dd. J=7. 2Hz. 1. 7H2. 2H). 7.57(d. J=l. OHz. IH). 

7.48-7.13(111. 9H). 6.77-6.73(11. 2H). 6.66(dd. J=8. 2Hz. 2.0Hz. IH). 6.56- 

6.53(ra. 2H). 4.42(d. J=5. 9Hz, 2H). 3.87(s. 3H). 3.81(s. 3H) 

Mass (m/z): 519 (M*) 

IR (KBr. cm'): 1635. 1591. 1583 

Mjk : 83. 5-90. 5 

MMM 9 

5 - (ZA -'J^h^Sy^>i^)],7S.y) - 2 - (2 -7U>)|/) - 8 ->^^)l- 7 -y 
xy^^vCl. 2. 4] h 'J7VPri. 5-c3 fcf U $f^> 
«k^#l 9) 

w : 53 x (M^mm 

'HNMR (dppm. CDCl,): 7.59(1. J=l. OHz. IH). 7.37(t. M.4Hz. 2H). 7.22- 
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7.09(b. 4H). 6.76-6, 65(in. 3H). 6.56(dd. J=3. 5Hz. 2.0Hz. IH). 6.35 (t. 
J=5.9Hz. IH). 4.40(d. J=5. 9Hz. 2H). 3.86(s. 3H). 3.79(s. 3H). 2.44(s. 3H) 
Mass (m/z): 457 (M^) 

IR (KBr. cr'): 1517. 1511. 1490. 1465. 1361 
MM. : 160.2-163. 5 t 
10 

5 - (3. 4 -i^^ h4^->^>y;|/T$y) - 2 - (2 -7'J;i/) - 7 -7x^Jl^^ 
[1, 2. 4] h 'J 7Va [1. 5-c] tf U ^ v> 
Ut^m 10) 

Ha6<b~U>, 28.8 g (101 nmol) S^v^UX 110 ml icHS^ituntCAst^it 
:^^)Vi^zya^D->. 42. 8 ml (201.iDJioi) $:JO;i, 90 W 2 l^rBlMJ^Lfco ^^CV^ 
T, 9T#e»nSlb^i^s, 19.2 g (67.3 mmol) <&JnA, 5 NrPslMmSS 

*7A^ovhi^77W- (^OP3iN;PA->;:5'y-;|, (99 i) ] \z^f)^mL^ 

10. 7 g ^mzo 

%ibnrz^^m. i. o g ^ thf. 5 mi ^^yaL^-jv. m n 1 

(4.5 mmol) . DBU, 841 u 1 (5.63 mmol) S:lIQ;i, 3 nmmmWLhti. K^m^ 
;p-/sc^iit> (1 : 4) D fC<fc0^tML 2 - (2 -:7U;P) - 5 7 -7x 

[1, 2. 4] h u p [i. 5-c] eu ^ e?>. o. 92 g (jr^ : 43 %) ^ntz, 

'H NMR (SppB. CDCl,): 7. 67-7.59(m. 3H). 7. 50-7.46(m. 3H). 7. 18(d. J=3. 5Hz. 
IH). 6.70(s. IH). 6.55(dd. J=4.0Hz. 1. 5Hz. IH). 2.64(s. 3H) 
Mass (m/z) : 340 (r) 

n^bntz 2 - (2 -7'J;P) - 5 l -7x-;i/5^:t [1. 2. 4] h U 7 \/ 

P[1.5-c]trU5>'>, 1.43 g (4.21 mmol) ^ DMSO, 10 ml tw^^L, ^^h«J;i/ 
75 X 1.90 ml (12.6 mmol) $JlP;l 140 ICT 2 l^felftj^tfec Kl&^^^gMtC 
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(99 : 1) ] nmmLw^uit^mi o. i. os g {^m : 93 %) ^Bm^wthxntz, 
jR^ : 93 x m^mw) 

'HNMR (fippm. CDCI,): 7. 67-6. 30 (n 13H). 4.70(d. J=6. OHz. 2H). 3.9I(s. 3H). 

3. 89 (s. 3H) 

Mass (in/z): 459 m 

IR (KBr. cr'): 1621. 1610. 1575. 1508 

mM. : 62. 5-63. 0 X: 

^mm 1 1 

5 - (3.4 -v^ h^v^>v;|.7^y) - 2 - (2 -7'J;i/) - 8 -y x.-)V- 7 - 
7xnjP^:j-[l. 2. 4] h U T'/U [1. 5-c] fcfU $ s;> 
iit-^m 1 1) 

##«fij2 07?fi^ns^k^<^ t ^fflvi, ^js««j 1 0 twimzvxm&\\:^m ( i 

1) 

W : 23 51; {B^mW) 

'HNMR (appin. CDCl,): 7.68(dd. J=8. 4Hz. 1. 5Hz. 2H). 7. 59-7. 31 (m. 9H). 
7. 14(dd. J=3.5Hz. 1. OHz. IH). 6.76(d. J=7. 9Hz. IH). 6.69(d. J =2. OHz. IH), 
6.60(dd. J=8.4Hz. 2.0Hz. IH). 6.51(dd. 1=3. 5Hz. 1. 5Hz; IH). 6.35(t. J=5. 9Hz. 
IH). 4.30(d. J=5.9Hz. 2H). 3.87(s. 3H). 3.85(s. 3H) 
Mass (m/z): 535 (M*) 
IR (KBr. cr'): 1621. 1612. 1567. 1265 
IM^ : 210.5-211.5 "C 
1 2 

5 - (3.4 ->^p^h4^->^>->-jP7$y) - 7 --7xy^->- 2 -7x-;i.[1.2.4ll> 
U77p[1. 5-c]b!U$y> 
({k^ife 1 2) 
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'HNNR (dppm. CDCl,): 8. 21-8. 17(id, ZH). 7. 47-7. 40(id. 4H). 7.28-7.18 (m. 
310. 6.92-9.86(10. 3H). 6. 50-6. 47 (m. IH). 6. 18(s. IH). 4.69((1. J=5. 9H2. 2©. 
3.89(s. 3H). 3.88(s. 3H) 
Mass (m/z): 453 (M*) 

IR (KBr. cm-'): 1592. 1589. 1459. 1396. 1205 
il!;^ : 45. 5-46. 0 X: 

rmmm 13-15 ^-vmrnb. it^m 13-15 ^ntz. 
^mm 13 

2 - (3 -T ZLi^M - 5 - (3.4 h^iy^>9)Vr ^ J) - 7 -73:74^ =y 
[1. 2. 4] h'JTya[1.5-c]br'J$y> 
(.it^m 1 3) 

iR^ : 59 % i^^mm 

'HNMR ((5PPID. CDCI3): 7.79(d. J=7. 9Hz. IH). 7.73(t. J=3. OHz. IH). 7.49- 
7.18(in. 6H). 7.03-6.83(in. 4H). 6. 50(t. J=5. 4Hz. IH). 4.69((1, J=5. 4Hz. 2H). 
3.89(s. 3H). 3.88(s. 6H) 
Mass (m/z): 483 (M*) 

IR (KBr. cr'): 1637. 1592. 1589. 1575, 1394 
il!.^ : 135. 5-136. 0 "C 
%mm 14 

5 - {ZA-J^ h^l/K>^J) l7^J) - 7 ->7xy4^v- 2 - (3 -bTUv^JP ) 
[1. 2. 4] K U 7'/a [1. 5-c] tf U $ 
(Ib^i^ 14) 

: 31 % (.n^nw) 

'HNMR (dppDi. CDCl,): 9.41(d. J=2.0Hz. IH). 8.68(dd. J=4. 5Hz. 2.0Hz. IH). 
8.45(dt. J=7.9Hz. 2.0Hz. IH). 7. 47-7. 37 (m. 3H). 7. 29-7. 18(in. 3H). 6.92- 
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6.82(01. 4H). 6.55(t. J=5. 4Hz. IH). 6.2l(s. IH). 4.65(d. J=5. 4Hz. 2H). 

3. 88(s. 3H). 3. 86(s. 3H) 
. Mass (m/z): 454 (MO 

IR (KBr, cm-'): .1639. 1618. 1600. 1519. 1490. 1232 
ifc^Sl: 159. 5-160. 0 t: 

^mm 1 5 

5 - (3.4 -v^ h4^v^>-:; jl.7$y) - 7 --7x^4^^- 2 - (2 -5^X-JI. ) 
[1. 2. 4] h U 7VU [1. 5-c] bf U S 
(It^tl 15) 

'HNMR (appm. CDCI3): 7.81(dd. J=3. 5Hz. 0. 99Hz. IH). 7. 45-7. 38(in. 3H). 
7. 26-7. 11 (m. 4H). 6. 90-9. 83 (in. 3H). 6.50(t. J=5. 9Hz. IH). 6. 15(s. IH). 
4.65(d. J=5.9H2. 2H). 3.88(s. 3H). 3.86(s. 3H) 
Mass (m/z): 459 Ot) 

IR (KBr. cm-'): 1631. 1604. 1585. 1390. 1213 
il!^ : 110. 5-111.0 x: 

i^TSkrmmm i e ~ 2 1 ^tuml. -fb^^^ 1 e ~ 2 1 ^sfffc. 

HtS^ 16 

5 - (3.4 -s;^ h^->^ >>^;^^7$y) - 2 - (2 -7'J;i/) - 7 -bf/^^ijf^ y 
[1. 2. 4] h'j7yp[i. 5-c]br'j$-:;> 
«k^i^ 1 6) 

W : 58 !i; (7t;i/:7 7X) 

'HNMR((5ppm. CDCI,): 7.55(t. J=l. OHz. IH). 7.2(d. J=3. 5Hz. IH). 6.95- 
6.79(in. 3H). 6. 54-6. 52(id, IH). 6.30(t. J=5. 4Hz. IH). 5.97(s. IH). 4.67(d. 
J=5.4Hz. 2H). 3.88(s. 3H). 3.87(s. 3H). 3.63-3.57(m. 4H). 1. 77-1. 63(iB. 6H) 
Mass (m/z): 434 (MO 
IR (KBr. cm;'): 1637. 1594. 1456. 1265 



96 




wo 98/42711 PCT/JP98rt)1266 

^y) - 2 - (2 -yij)l) - 7 -^Jbds'jy 
[1. 2. 4] h U T^/q [1. 5-c] bfU $ 
(fb^ife 17) 

iRs^ : 30 x i^^mm 

'HNMR(5ppin. CDCl,) : 7. 56((l. J=l. OHz, IH). 7. 14(d. J=3. 5Hz. IH). 6.95- 
6.91(in. IH), 6.84((l. J=7. 9Hz. 2H). 6.55(dd. J=3. 5Hz. 2.0Hz, IH), 6.32(t. 
J=5.5Hz. IH). 5.98(s. IH). 4. 68(d. J=5. 5Hz. 2H). 3.89(s, 3H). 3.88(s. 3H). 
3.82(t. J=5.4Hz. 4H). 3.58(t. J=5. 4Hz. 4H) 
Mass (m/z): 436 (MO 

IR (KBr, cr'): 1635. 1614. 1577. 1,511. 1423 
: 61. 5-62. 5 "C 

mmm is 

5 - (3.4 -i^pt h4^S/^>>?;U7$y) - 2 - (2 -7UJI/) - 7 - (4 -^^JUl^ 
^^>?-JU) Cl.2.43 HU7\/P[1. 5-c]fcfU$ v^> 
(it^m 1 8) 

iR^ : 24 x i^^mm 

'HNMR (dppm. CDCij): 7.55(d. J=1.0Hz. IH). 7. 13(d. J=3. 5Hz. IH). 6.99- 

6.82(111. 3H). 6.54(dd. J =3. OHz. 1. 5Hz. IH). 6. 35-6. 32 (m, IH). 5.99(s. IH). 

4.67(d. J=5.4Hz. 2H). 3. 88(s. 3H). 3.87(s. 3H). 3.62(t. J=4. 5Hz. 4H). 

2. 51(t. J=5.0Hz. 4H). 2. 36(s. 3H) 

Mass (m/z): 449 m 

IR (KBr. cm"'): 1672. 1610. 1459. 1288 

Bfc^: 161.5-162.7 "C 

mmm 1 9 

5 - (3.4 -i^}^h^i^Oz^)UT^J) - 2 - (2 - 7 - (4 -y^-)V 

}f<yz;-)l) [1.2.4] hU7-/P[1.5-c]tf'Jas;> 
iit^m 19) 
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» : 20 x (&^mm 

'HNMR (fippm. CDCI3): 7.56(t. J=l. OHz. IH). 7. 33-7. 24 (m. 2H). 7. 13(d. 

J=3.5Hz. IH). 7.00-6.83(iD. 7H). 6. 54(dd. J=3. 5Hz. 1. 5Hz. IH). 6.04(s. IH). 

4.70(d. J=5.9Hz. 2H). 3.89(s. 3H). 3. 88(s. 3H). 3. 78-3. 73 On. 4H). 3.34- 

3.28(iD, 4H) 

Mass (m/z): 511 (MO 

IR (KBr. cm-'): 1596. 1496. 1423. 1228 

MM : 80. 5-81. 0 "C 

mmm 20 

7 - (4 -^>v;Pbr^^v-;i/) - 5 - (3.4 -v^ h4^->^>v;u7$y) - 2 - 

(2 -7U;i/) [1.2.4] hU7\/P[l. 5-c]h!»J$v?> 
(it^!\^ 2 0) 

: 62X (&^mm 

'HNMR (SppiD. CDCl,): 7.56(dd, J=l. 7Hz. 0. 7Hz. IH). 7. 27-7. 36 (m. 5H). 
7. 13(dd. J=3.3Hz. 0. 66Hz. IH). 6. 82-6. 95(in. 3H). 6. 54(dd, J=3. 3Hz. 1. 65Hz. 
IH). 6.34(t. J=5.6Hz. IH). 5.97(s. IH). 4.66(d. J=5. 6Hz. 2H). 3. 88(s. 3H). 
3. 87(s. 3H). 3.60(t. J=5.0Hz. 4H). 3. 57(s. 2H). 2.55(t. J =5. OHz. 4H) 
Mass (m/z): 525 (MO 

IR (KBr. cm-'): 1637. I6I8. 1593. 1516. 1464. 1458. 1442. 1425. 1265. 1223 
: 62-68 r 

mmm 2 1 

5 - (3.4 -j;^ >4^->/<>>;;i.7$y) - 2 - (2 -7U;U) - 7 -^;U7|nU /- 8 
-7x-;p[i. 2. 43 h 'J 7ya [1. 5-c] bru $ 
(fk^ti 2 1) 

: 49 a; (mfe@#:) 

'HNMR (fippm. CDCi,): 7. 73(d. J=8. 4Hz. 2H). 7.54(s. IH). 7.43(t. J=7. 4Hz. 
2H). 7.28(t. J=7.4Hz. IH). 7.13(d. J=3. 5Hz. IH). 7.00-6.84(m. 3H). 6. 51 (dd. 
J=3.5Hz. 1.98Hz. IH). 6.41(t. J=5. 9Hz. IH). 4.72(d. 1=5. 9Hz. 2H). 3.90(s. 
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6H). 3.62(t. J=4.0Hz. 4H). 3.26(t. J=4. SHz. 4H) 
Mass (m/z): 512 (MO 

IR (KBr. cr'): 1646. 1591. 1515. 1236 
: 170. 5-171. 2 

mmm 22 

8 -Xh:^->^JUrf^-;l.- S - (3.4 -i^yi. }-^i^^>i^)lT B 7) - 2 - (2 --7 11 

[1.2.41 h 'J 7V^Dri.5-c3e'J $S^> 
(fk-^i^ 2 2) 

JR^ : 34 % (B^mm 

'HNMR (dppD, CDCI3): 8.74(s. IH). 7.59(d. J=I. 5Hz. IH). 7.36(d. J=3. 5Hz. 
IH). 6.99-6.83(0.. 4H). 6.58(dd. J=3. 5Hz. 1. 5Hz. IH). 4.83(d. J=5. 9Hz. 2H). 
4.48(q. J=7.4Hz. 2H). 3.88(s. 6H). 1.45(t. J=7. 4Hz. 3H) 
Mass (m/z): 423 (M*) 

IR (KBr. cm-'): 1714. 1604. 1581. 1519. 1259 
WiM. : 145. 5-151. 5 "C 

mmm 23 

5 - (3.4 -i^^h^v^>vJl.7g / ) - 2 - (2 --7.nl.) - 8 -hKDc^^> ^ 
^;P[1. 2. 41 K \) 7Va n. 5-cl K U >'J? V 
Wb'&iK? 2 3) 

^Mf!l2 2T^^.n^fb^#l2 2. 5.0 g (11.8 mmol) ^i^^nu^^> iQ mi 
ic^^L, mj^L;i*te>7Kmkv;<yy^;i.T;U5-'>A©h;i.x>^^ (i m) 30 
nl -78 VT-mTLfz, 1 I^F^^TO^Kl^ 0 "C^Wo < ^fi 2 ^ 

^,^rzmi^mmLmmjL^)v-vm^Lmmit^i^2 3. 2.5 g (ir^:62 %) 
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'H NMR ((5 ppm. DMSO-d^) : 8.67(t. J=6. 4Hz. IH). 7. 94(d. J=l. OHz. IH). 7.87(s. 

IH). 7.22(d. J=3. 5Hz, IH). 7.07(d. J=l. 5Hz. IH). 6. 93-6. 83 (m. 2H). 6.72(dd. 

J=3.5Hz. 2.0Hz. IH). 5. 16(t. J=5. 4Hz. IH). 4. 65-4. 62 (m. 4H). 3. 73(s. 3H). 

3.70(s. 3H) 

Mass On/z): 381 (MO 

IR (KBr. cr'): 1629. 1587. 1523. 1267 

gii,^ : 190. 5-191. 0 "C 

mmm 24 

5 - (3.4 h^i^^>P)],7^^) - 8 2 - (2 -7 U ;i/) 

[1.2. 4] h'j7yD[l. 5-c]b:'J$y> 
«k^#I 2 4) 

^S(g^J2 3T#^)n^^t:-&tl2 3, 500 mg (1.31 nunol) ^-:^^nu:^^> 20 ml 
JCM^-fr, c:njC-g?{t:-7>;^fX 1.14 g (13.1 miaoi) ^mPLfZo Mmn 2 1^ 

»J*y;P;^5A^nTh^77^-(C«tD^i!L^te{b^tl2 4. 420 rag (W: 

85 %) ^j^^mi^tLxmco 

'HNMR Cfippm. CDCI3) : 10. 31 (s. IH). 8.60(s. IH). 7.62(d. J=l. OHz. IH). 

7.34(d. J=3. 5Hz. IH). 7. 00-6.85(m. 4H). 6.60(dd, J=3. 5Hz. 2.0Hz. IH). 

4.87(d. J=5.4Hz, 2H). 3.89(s. 6H) 

Mass (m/z): 379 (M*) 

IR (KBr, cm-'): 1626. 1585. 1321. 1240 

86^: 184.5-185.0 "C 

mmm 2 5 

5 - (3.4 -v>< h^i^^>i^)\^7S.y) - 2 - (2-7 'j;i/) - 8 - (4 
yz^-)V)f.^)l) [1. 2. 4] h U ZVd [1. 5-c] tf U S 
({b^tl 2 5) 

^Jfi««l2 4T#5>n§<k^4&2 4, 200 mg (0.53 mmol) ^ 1.2 ->?^PDX^> 
20 ml \zmmi^. N -^5^;i/tf^^':;>. 62 /i l (0,55 mmol) ^MpL^UV 5 
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tmhtco *^fl:hU7-feh4^v7}>^^:J-hij^i,, 168 mg (0. 79 mmol) 

.iit-SC:i:T^fH{k^i^2 5, 173 mg (JR^ : 71 %) <&efi@{*:iLT#fc. 
'H NMR(fippin. CDCl,): 7.93(s. IH). 7.60(t. J=1.0Hz. IH). 7.21(d. J=3. 5Hz. 

IH). 6.99-6.83(iD. 3H). 6.56(d(I. J=3. 5Hz. 2.0Hz. IH). 6.40(t. J=5. 4Hz. IH). 

4.75(d. J=5.9Hz. 4H). 3. 88(s. 6H). 2. 78-2. 31 On. 8H). 2.89 (s. 3H) 
Mass (m/z): 463 (MO 

IR (KBr. cm-'): 1618. 1589. 1511. 1432. 1278 
Mj^ : 147. 5-148. 0 "C 

nmm 2 6 

5 - (3, 4 -i^^ h^->^>v;U T$y) - 2 - (?. -yiJM - 8 - (4 -'7^-_)l. 
lf^7vZi;M^>>P) [1.2.4] hU7ypri.5-c]lfU$>?> 
«k^«5 2 6) 

: 53 % i^^mm 

'HNMR (eppDi. CDCl,): 7.96(s. IH). 7.60-7;54(m. IH). 7. 28-7. 22 (m. 3H). 
6.98-6.81(01. 6H). 6.56(dd. J=3. 3Hz. 1. 7Hz. IH). 6. 50(t. J=5. 6Hz. IH). 
4.78(d. J=5.6Hz. 2H). 3.90(s. 2H). 3.87(s. 6H). 3.22(1. J=5. OHz. 4H). 
2.76(1. J=5. 6Hz. 4H) 
Mass (m/z): 525 (it) 

IR (KBr. cm"'): 3128. 2816, 1579. 1260. 1235 
ifc,-^ : 192. 0-194. 0 t: 



5 - (3.4 -P^ h^S/^>v?JU 7$y) - 8 - (4 -yjV^DY-i) - 2 

- (2-7'JJl.) [1.2.43 hU77D[1.5-c1bf»J5-::;> 
(fb^tl 2 7) 



sa^^j 2 7 
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4'Vm^n^it^^2 4 , 800 mg (2. II inmol) ^ 1. 2 -i^^najL^> 
60 ml izmmiy. 4 -y)V^a7=.U>. 0.21 ml (2.22 mmol) 5 j)- 

mmn^LTco ^^t/^X-, M 0.13 mi (2.22 mmoO ii^U7i(.mith^)7±h^z^t^^ 
m-ThOOM. 671 mg (3.17 mmol) & 0 VrMi^mm.r 3.5 I^SitJi^Lfe. 

800 mg mm : 80 %) ^B^mi^tLxmc. 

'HNMR (dppm. CDCl,): 7.90(s. 1©. 7.62((ld. J=l. 7Hz. 0. 7Hz. IH). 7.46(dd. 
J=3.3Hz. 0.7Hz. IH). 6. 92-6.83(m. 5H). 6.68-6.58(m. 3H). 6.40(t. J=5. 6Hz. 
IH). 4.73(d. J=5.6Hz. 2H). 4.55(d. J=5. 3Hz. 2H). 3.88(t. J=3. 3Hz. 6H) 
Mass (m/z): 474 (MO 

IR (KBr, cm-'): 3373. 3230. 1618. 1583. 1512 
jSBl;^: 154.0-154. 2 
Mi&M 2 8 

5 - (3.4 -v;<h^'>^>>^;U7$y) - 2 - (2 -7'J;|.) - 8 -^Jlts^J / 
)i^[l2. 4] hU7\/P[1.5-c]br'J$v> 
Ht-^m 2 8) 

W : 89 X (ae@#:) 

'HNMR (dppin. CDCl,): 7.94(s. IH). 7.61(s. IH). 7.22(d. J=3.3Hz. IH). 
6.99-6.95(m. 2H). 6.86(d. J=7. 9Hz. IH). 6. 57(dd. J=3. 3Hz. 1. 7Hz. IH). 
6.43(t. J=5.6Hz. IH). 4,76(d. J=5. 9Hz. 2H). 3.89(s. 6H). 3.82(s. 2H). 
3.74(t. J=4.6Hz. 4H). 2. 60(t. J=4. 6Hz. 4H) 
Mass (m/z): 423 (MO 
IR (KBr, cm-'): 3327. 2821. 1628. 1587 
: 148.0-149.0 t: 
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mmm 2 9 

7 -^pg- 5 - (3.4 -y)^h^i^K>'J)l7^y) - 2 - (2 -y^j)l) fl.2.41 
(fk^tl 2 9) 

7)VzI>nmmr. SK^k-UX 50.0 g (350 mmoO ^^i^U>. 70 ml \zm 
e:tl{C'\:^^-y-^5";Uv'>Dc^Ft>->, 75 mi (350 mmol) »^ 90 "CTI^J 1 

mmmmLtc, mmmmmrnvrz^. 9Tf#c»n5fk-&#is. 20.0 

g (70 mmol) ^Jn^, 160 2 I^^MLfco SlS«l7^, SimmiZ 

(1:1) ] Efe^^etl, 12.1 g 

#e>n;t£^fig#|, 12. 1 g * THF, 120 ml tC^^b, ^?^T DBU, 10. 5 ml (70 
mmol) SrJPA, ^MT*«J 1 I^KJiii^t^^c. C©P^{cS)E&^?S75^e.«@-«^j&t^aiLfc, 
$e){C'^7hU;i/75>. 21.0 ml (140 mmol) ^im^, 50 X:xm 3 l^rB^iX^L/co 

■^igj 2 9 , 14. 0 g (iR^ : 80 %) LT#fc, 
'HNMR (<5ppm. CDCl,): 7.60(dd. J=l. 7Hz. 0. 7Hz. IH). 7.20(dd. J=3. 3Hz. 
0.7Hz. IH), 6.94-6.98(m. 3H). 6.85(d. J=7. 9Hz. IH). 6.61(brs. IH). 6. 58(dd. 
J=3.3Hz. 1.7Hz. IH). 4.74(d. J=5. 6Hz. 2H). 3.90(s. 3H). 3.89(s. 3H)Mass 
(m/z) : 387. 385 (M*) 

IR (KBr. cm-'): 2359. 1630. 1616, 1585, 1515 
MM. : 193 t: 

%im 3 0 

5 -7$/- 2 - (2 -7'J;U) - 7 -7xy4^->ri.2.4]h'J7Vpri.S-r.lKU_^ 
ii> i^-^m 3 0) 
^JS«HJlT#e,ns^k^«g5l, 500 mg (1.12 mmol) ^V^y^mumm. 5 ml 
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7-y-;k 400 ti\ (4.5 iDfliol) , hOy)V^n^^y^)it^ym. 
490 u\ (4.5 mmol) ^tQX 0 IC-^MT 4 B^r.im^^L^c. S^&i^^C^^P^7|^;^A 

^^hUU^^mz 0, 218 ng (iR^ : 66 %) ^B^'m'^tLxntz. 
'H NMR (dppm. DMSO-dj): 8. 17(brs. 2H). 7. 92(d. J=0. 7Hz. IH). 7.45 (i. 
J=7.6Hz. 2H). 7.26-7.15(111. 4H). 6. 72-6. 70 On. IH). 6.23(s. IH) 
Mass (m/z) : 293 W) 

IR (KBr. cm-'): 1662. 1619. 1568, 1405. 1245 
m^: 167. 5-171. 5 

(X) : C 61. 41. H 3. 81. N 23. 99 
Wr%m. (%) : C 61.43. H 3.78. N 23.88 

%mm 2-7 T^#f,ns^k^^K^ 2-7 $^1^, %mm 3 0 ti^^ti ltot«|{3 

%mm 3 1-36 ^HJfiL, -fb^tl 31-36 tintz, 

^mm 3 1 

5 -7$y- 7 - (3.4 ->?y - 2 - (2 -y^))V) [1.2.41 HJ 

7l/D[l. 5-c]tf'J$y> ({b^tJ 3 1 ) 
W : 81 % i^^^mW) 

'HNMR (<5ppDi. DMSO-de): 8. 14(brs, 2H). 7.91(d. J=l. OHz. IH). 7.13 (d. 
J=3.7Hz. IH). 6.98(d, J=8. 4Hz. IH). 6.86(d. J=2. 5Hz. IH). 6. 73-6. 68 (m. IH). 
6.04(s. IH). 3.77(s. 3H). 3. 74(s. 3H) 
Mass (m/z): 353 (M*) 

IR (KBr. cm"'): 1673. 1656. 1614. 1511. 1402 

g!l!^ : 197. 2-198. 5 "C 

Ttm^m ; C.jH.sNsO, 0. 2H,0 t LT 

(%) : C 57. 23. H 4.31, N 19.44 
t^^ffi (%) : C 57. 20. H 4.35. N 19.62 
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^mm 3 2 

5 -7$y- 7 - (2.6 -P^ h^v-7x/4^>» - 2 - (2 -7'j>>l/) [1.2.4] h'J 
TyPp. 5-c]bf'J$':^> (it^^ 3 2) 
W : 73 X (efeam 

■HNMR (fippm. CDCl,): 7.59(d. J=l. OHz. IH). 7. 25-7. 16(in. 3H). 6.66(d. 

J=8.4Hz. 210. 6. 56((ld. J=3. 5Hz. 2.0Hz. IH), 6. 19(s. IH). 5.86(brs. 2H). 

3. 79(s, 6H) 

Mass (m/z): 353 (HO 

IR (KBr. cr'): 1604. 1481. 1405. 1222 

: 268. 5-269. 5 
Ttm^m ; C„H,5Ns04 t LT 

MMW. i%) : C 57.50. H 4.23. N 19.20 

th^M i%) : C 57. 79.. H 4. 28. N 19. 82 
3 3 

5 -75 y- 7 - (3.5 -:^^h^'>7xy^-» - 2 - (2 -7'J;U) [1.2.4]h'J 
77'a[1.5-c]hr'J$v?> ({b^tl 3 3) 

iR^ : 92 X mn^mm 

'HNMR(6ppin, DMSO-d,) : 8. 19(brs. 2H). 7.91(dd. J =2. OHz. 0. 7Hz. IH). 
7.15(dd. J=3.6Hz. 0. 7Hz. IH). 6.70(dd. J=3. GHz. 2.0Hz. IH). 6.37(s. 3H). 
6. 24(s. IH). 3. 73(s. 6H) 
Mass (m/z): 353 (MO 

IR (KBr. cr'): 3070. 1684, 1608, 1560. 1406 
Ml^: 178. 0-179. 0 "C 

(%) : C 57.99. H 4.40. N 19. 56 
tfffffl {%) : C 57.79. H 4.28. N 19.82 
3 4 

5 -7$y- 2 - (2 -7U;i/) - 7 - (4 hP7xy:^-» [1.2.4] hU7-/D 

105 
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[i.5-c3eu$i;> (it^^ 3 4) 

iR^ : 46 X 

'HNMR (6 pm CDCI,): 8. 30(dd. J=6. 8Hz. 2.0Hz. 2H). 7.64(1. J=I. OHz. IH). 
7. 29-7. 20(01. 3H). 6.60((Id. J=3. 5Hz. 1.5Hz. IH). 6.55(s. IH). 5.92(brs. 2H) 
Mass (m/z): 338 (M*) 

IR (KBr. cr'): 1670. 1616. 1604. 1587. 1490. 1348 

gfijfe : 274. 3-274. 7 

Ttm^m ; C.sHigNjO^ 0. 2H,0 t VX 

nmm m : c 52. 82. h 2. 98. n 24. 40 

(%) : C 52. 70. H 3. 07. N 24. 58 
^MM 3 5 

5 -7$y- 7 - (4 -^□□7xy^^-» - 2 - (2 -7U;U) ri.2.dlKUV^/n 

[i.5-c]h:'j$>:;> ({t^ti 3 5) 
W : 64 % (B^mm 

'HNMR (appm. DMSO-d,): 8. 16(brs. 2H). 7. 92-7. 91 (m. IH). 7.48(dd. J=6. 6Hz. 
2.0Hz. 2H). 7. 23(dd. J=6. GHz. 2.0Hz. 2H). 7. 16-7. 15 (m. IH). 6.71 (dd. 
J=3. 6Hz. 2.0Hz. IH). 6. 32(s. IH) 
Mass (m/z): 329. 327 (M*) 

IR (KBr. cm-'): 3320. 3260. 3136. 1662. 1605. 1228 
ai!^ : 250. 0-251. 0 "C 
Ttm^^ ; C.sHioCINsOj tbX 

mm (%) : C 55,03. H 3.07. N 21.13 

Wrl^m (%) : C 54. 97. H 3.08. N 21.37 

mmm ae 

5 -7$y- 2 - (2 -y^)M - 7 - (4 -y x.-)ly / ^jy) n. 2. 41 smt^/ 
a[1.5-c]lfU$'>-> (it^l^ 3 6) 

TO : 61 x ij^^mm 

'HNMR(6ppm. DMSO-d.) : 8. 19(brs. 2H). 7.91(d. J=1.0Hz. IH). 7. 74-7. 66(id. 
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5H). 7.48(t. J=6.9Hz. 2H). 7.37(t. 1=7. 4Hz. IH). 7.27(dd. J=6. 9Hz. 2.0Hz. 

2H). 7.16(d. J=3.5Hz. IH). 6.70(dd. J=3. 5Hz. . 1. 5Hz. IH). 6.32(s. IH) 
Mass (m/z): 369 (M*) 

IR (KBr. cr'): 1668. 1606. 1560. 1486. 1226 
Bl!^ : 264. 8-267. 2 "C 
Tt^^m ; Cj.H.sNsOj t LT 

i%) : C 68.04. H 4.02. N 18.86 

tf^M a) : C 68.28. H 4.09. N 18.96 
3 7 

5 -7^y~ 2 - (2 -y^JJV) - 7 -7x:zjl.^:^ [i.2.4l KJTVa[1.5-cie'J 
Sv> ab^#> 3 7) 

W : 61 X (SfeH^lc) 

'HNMR (dppm. CDC!,): 7. 66-7. 46 (in. 6H). 7. 15-7. 14 (m. IH). 6. 57-6. 54(in. IH). 

6.33(s. IH). 6. 14(brs. 2H) 

Mass (i/z): 309 (MO 

IR (KBr. cm-'): 1668. 1652. 1596. 1548 

S6j^ : 241. 5-242. 5 "C 

ytm^i^ ; CisHjiNsOS 0. IHjO t LT 



(%) : C 58. 10. H 3.53. N 22.58 

mnm {%) c 58. 09. h 3. 31. n 22. 58 

mmm 1 e - 2 0 un^n^it^m 1 e ~ 2 0 i^, mmm sot mm^z lt 

^i^M 3 8 

5 2 - (2 -7U;i.) - 7 -fcf^'Js^yri,2.43m7>/Dri.5-niK»i? 

(ik^#J 3 8) 
: 49 % (^&@{4^) 
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•H NMR (fippm. DMSO-dg): 7.85(d. J=1.0Hz. IH). 7. 53(brs, 2H). 7.05 (d. 

J=3.5Hz. IH). 6.66(dd. J=3. 5Hz. 2.0Hz. IH). 5.98(s. IH). 3. 55-3. 50 (m. 4H). 

1. 65-1.48(01. 6H) 

Mass (b/z): 284 W) 

IR (KBr. cb'): 1577. 1469. 1457. 1378 

Sll^ : 224. 5-225. 5 "C 

nm\ 3 9 

5 -7$y- 2 - (2 -yO)V) - 7 -^JW;i>Uy [1.2.4] m7yp[1.5-c]tf'J$ 
3 9) 

IK^ ; 44 % (^^Wim 

'HNMR (fippoi. DMSO-de): 7.88(t. J=I. OHz. IH). 7.66(brs. 2H). 7.07 (dd. 
J=3.6Hz. l.OHz. IH). 6. 67(dd. J=3. 3Hz. 1. 7Hz. IH). 6. 04(s. IH). 3.69(t. 
J=4.3Hz. 4H). 3.47(t. J=4. 3Hz. 4H) 
Mass (n/z): 286 (MO 
IR (KBr. cm-'): 1662. 1619. 1596. 1438 
: 99. 5-100. 0 t: 
4 0 

5 -7$y- 2 - (2 -7U;U) - 7 - (4 -^^Jl^bf^^S^::iJU) [1.2.4] hU7V 
P[1.5-c]brU$v> iit-^i^ 4 0) 
»R¥ : 53 X (e6@#:) 

'HNMR (Sppm. DMSO-dj) : 7.58(d. J=1.0Hz. IH). 7. 15(d. J =3. GHz. IH). 

6.55(dd. J=3.5Hz, 2.0Hz. IH). 6.03(s. IH). 5.61(brs. 2H). 3.57(t. J =5. OHz. 

4H), 2. 50(t. J=5.0Hz. 4H). 2. 35(s. 3H) 

Mass (m/z): 299 (M*) 

IR (KBr, cm'): 1664. 1600. 1442. 1226 

: 239. 5-240.0 *C 
7cm6^^ ; C,4H„N,0 tLT 

(%) : C 56.17. H 5.71. N 32.43 
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th^ffl (%) : C 56. 18, H 5. 72. N 32. 75 

mmm 4 1 

5 -7$y- 2 - (2 -7u;p) - 7 - (4 -7xr:ji/br/>^5s^-;i/) ci. 2.4] h'j 7 
i/p [1. 5-c] tr u 5 ak^ti 4 1) 

turn: 62% mn^mw) 

'H NMR ((Jppm. DMSO-de): 7.87(t. J=l. OHz, IH). 7.65(brs. 2H). 7.24 (t. 
J=6.9Hz. 2H). 7.07((1. J =4. OHz. IH). 6.99(d. J=7. 9Hz. 2H). 6.81(1. J=6. 9Hz. 
IH). 6.67(d(l. J=3.5Hz. 1. 5Hz. IH). 6.09(s. IH). 3.68(t. J=4. 5Hz. 4H). 
3.23(t. J=4.5Hz. 4H) 
Mass Od/z): 361 (MO 

IR (KBr. cm-'): 1670. 1652, 1610. 1606. 1444. 1232 

: 261. 5-262. Q X: 
Tzm^iSf ; C,sH,9N,0 t bT 

(%) : C 63. 24. H 5. 37. N 26. 83 
thi?M (%) : C 63. 14, H 5. 30. N 27. 13 
4 2 

5 -7$y- 7 - (4 -^>v;Ptf/><^yn;i/) - 2 - (2 -7U;U) [1.2.4] hU7 
Vail 5-c]bf'j$i^> (Yk^!|fei 4 2) 
JRs^ : 40 X (Bmm) 

'HNMR (5 ppm. CDCl,) : 7. 58(dd. J=l. 7Hz. 0. 7Hz. IH). 7. 26-7. 35(in. 5H). 
7. 15(dd. J=3.3Hz. 0.7Hz. IH). 6.55(dd. J=3. 3Hz. 1. 7Hz. IH). 6.01(s. IH). 
5.62(brs. 2H). 3.56(s. 2H). 3.55(t. J=5.0Hz. 4H), 2.53(t, 1=5. OHz, 4H)Mass 
(m/z): 375 (MO 

IR (KBr. cr'): 1653. 1608, 1558. 1442 
M : 210-220 V (j^M) 
Ttm^m ; C,oH„N,0 0. 6H,0 tLX 
MMM (%) : C 62. 10. H 5. 60. N 25. 33 
(%) : C 62. 19, H 5. 79, N 25. 38 
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^mm 4 3 

5 - 75/- 2 - (2 -yiJA) - 7 -fc;^^->-;uri.2.4] hU7Vari.s-riKn 
$v>i^^m iit^m 4 3) 

w : 70 % (&^mm 

mmm4 2me>n?>it^^4 2. 6.0 g (15.98 mmoO ^i7aUTi^)lA 50 ml 
i^nDi^Ktf-;!/ 5.1 g (48.0 nmol) 0 t:-^MT 1 

Ltc. ^mmmmm. m^\z^^y-)v. 10 ml, mmt7^m-^^y-)[.m 

.50 ml ^m^. SOXT 2 l^^im^S^-fr^t. ^Ji^MJESm 
0M^^Lg|3{k^<^4 3. 3, 58 g (»R^ : 58 %) ^^^mi^tbrmzo 
•H NMR ((5ppm. DMSO-d^): 9. 74(brs. IH). 8.04(dd. J=l. 7Hz. 0. 7Hz. IH). 
7.46(dd. J=3.3Hz. 0.7Hz. IH). 6.79(dd. J=3. 3Hz. i. 7Hz. IH). 6.21(s. IH). 
6.2I(brs. 2H). 3. 56(s. 2H). 3. 89(t. J=5. OHz. 4H). 3. I7(t. J=5. OHz. 4H) 
Mass (m/z): 285 W) 

IR (KBr. cm-'): 3122. 3093. 2954, 1684. 1646. 1637, 1458 

Uj^ : 260-280 (^Hl) 

7C^5^>^ : C.jHisNA 1. 5HCi 2. SHjO tLX 



»M (%) : C 40.87. H 5.53. N 25.31 
If-^ffi (%) : C 40. 55. H 5.62. N 25.46 

mmm 44 

7 - (4 -T-t;^;Uhf^7v^-;U) - 5 -7$ y- 2 - (2 -7'JJU) [1.2.43^7 
ya[i. 5-c]if'j$i:^> (it'^m 4 4) 

^»J4 3T^#e>ns^k^^4 3, 400 ng (i.04 mmol) ^truv'x 10 ml \zm 
MLs mitrt'f-jv. 0. 13 ml (1.86 mmol) <&ipA. 0 'c~^st 1 mm^mwv 

(98:2) ) rmmmji^y'-)\.-^v'^a\^)UJi'-^)v^r)m^Lmm 

it'^^4 4 . 271 mg (W: 80 %) ^B^m^tLTmco 

'HNMR (appm. CDCl,): 7.59(dd. J=l. 65Hz. 0. 7Hz. IH). . 7. 17(dd. J=3.3Hz. 
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0.7Hz. IH). 6. 56(dd. J=3. 3H2. 1.7Hz. IH). 6. 03(s. IH). 5. 70(brs. 2H). 
3.74(1. J=5.0Hz. 4H). 3.57(t. J=5. OHz. 4H). 2. 16(s. 3H) 
Mass d/z): 327 Qt) 

IR (KBr. cr'): 1648. 1608. 1558. 1436. 1243. 1207 

: 231*C 

7t^^^ ; C,5H„N,0, 0. 6H,0 tbX 

(%) : C 54. 82. H 5. 33. N 29. 59 
WrnW. (X) : C 55. 04. H 5. 23, N 29. 95 
4 5 

5 -7$y- 7 - (4 -^>V'i)Vh:^^i?-)],) - 2 - (2 [1.2.4] hU 

7>/P[1.5-c]l:f'JS>^> m^!^ 4 5) 

nMm4 3T#e>ns{fc^4^4 3*3j;r;ifi<fc^>y-r;p&fflii, I^jfi0y4 4 ill 
jRs^ : 80 5i i^r^^mm) 

'H NMR (5PPID. CDCl,): 7.59(dd. J=l. 7Hz. 0. 7Hz. IH). 7. 41-7. SOdn. 5H). 
7. 17(dd. J=3.3Hz. 0. 7Hz. IH). 6. 56(dd. J=3. 3Hz. 1. 7Hz. IH). 6.03(s. IH). 
5. 74(brs. 2H). 3. 42-4. 00 (m. 8H) 
Mass (o/z): 389 Ot) 

IR (KBr. cm-'): 3372. 1660. 1608. 1560. 1516. 1417. 1226. 1203 
: 236-240 X: 

H^M (X) : C 61. 35. H 5. 24. N 24. 20 
Wr^m (%) : C 61. 69. H 4. 92. N 25. 18 

^mm 4 6 

5 -7$ y- 2 - (2 -7 U;P) - 7 - (4 - (2 -7xXJI/X5";i/) 
[1. 2. 4] h »J 7*/P [1. 5-c] brU $ iit^l^ 4 6) 

^!fi0!l4 3-C^?>nS{k^^4 3 , 400 Dg (1.04 mnol) ^ DMF. 10 ml 
2 -7x-;i/X^;i/:^0 5 h\ O. 51 ml (3.6 mmol) , hUX5^;U75>, 1 ml 



111 



wo 98/42711 PCT/JP98/01266 

y^- Ci^oo7iN;i/A-p<i5'y-;p (97:3) } rmmm. mmx^}V~^^ii->^ 
K>mB^LWiUit^m4 6 . 369 ng (TO : 95 %) ^"^-rR^B^tLxntz, 
'H NMR (dppDi. CDCl,): 7.59(dd, J=1.7Hz. 0. 7Hz. IH). 7. 21-7. 33(in. 5H). 
7. 16(dd. J=3. 3Hz. 0. 7Hz. IH). 6. 56(dd. J=3. 3Hz. 1. 7Hz. IH). 6,04(s. IH). 
5. 63(brs. 2H). 3.59(t. J=5. OHz. 4H). 2.82-2.88(id. 2H). 2. 60-2. 69 (m. 6H) 
Mass (m/z): 389 (MO 

IR (KBr. cm-'): 3106. 1670. 1654. 1606. 1560. 1444. 1417. 1226 
il!^ : 225-226 t: 
TzM^m ; Cj.H^N^O tbX 

<%) : C 64.76. H 5.95. N 25.18 
WrWm (%) : C 64.47. H 5.94. N 25.13 

MMmi 2~i 5"r»^nsik'&ifei 2~i s'^m^-^mmms o tmmzLx&. 

T^mm 4 7^50 SrSIJS -ffc^i^ 4 7-5 0 ^#fc, 

mmm 47 

5 -7$y- 7 -7xy=^'>- 2 -7x:n;|/[1.2.43 m7yp[1.5-c]b!U$>? > 
(fk^tl 4 7) 
TO : 54 X (fifeS^Ji:) 

'HNMR(dppiD. CDCI3): 8.25-8.21(01. 2H), 7. 49-7. 40 (m. 4H). 7. 30-7. 24 (m. IH). 
7. 18(dd. J=8.9Hz. 1. 5Hz, 2H). 6.25(s. 1©. 5.97(brs. 2© 
Mass (n/z): 303 (MO 

IR (KBr. cm"'): 1673. 1608, 1589. 1394. 1213 

MM : 249. 5-250. 0 

7tm6^^ ; CnHijNsO 0. IHjO t bX 

i%) : C 66.90. H 4.30. N 22.61 
If-M (%) : C 66.92. H 4.36. N 22.95 

mmm 4 8 
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5 -7$/- 2 - (3 -7:n'>JP) - 7 -:7xy:^->[1.2.4] h'J7>/P[l.S-c]e'J 
5v> 4 8) 

JR^ : 55 X 

'HNMR(6ppin. CDClj) : 7.83(d. J=7.9Hz. IH). 7.77(t. J=I. 5Hz. IH). 7.47- 
7. 25(di. 3H). 7. 18(dd. J=8. 9Hz. 1. 5Hz. 2H). 7. 05-7. 00(in. IH). 6.24 (s. IH). 
6. 10(brs. 2H). 3. 90(s. 3H) 
Mass (m/z): 334 (MO 

IR (KBr. cr'): 1666, 1606. 1592, 1473, 1216 
ai!^: 178. 0-178. 5 r 
7C5g^*f ; CigHuNsO, tbX 

(%) : C 64.75. H 4.49. N 20.92 
WrWm (%) : C 64. 66. H 4. 82. N 20. 95 

^mm 4 9 

5 -7$y- 7 -7xy4^->- 2 - (3 -bfUS^;!/) [1.2.4] hU7-7D[1.5-c]tf'J 
$>^> 4 9) 

'HNMR(appDi. DMSO-d,): 9.33(t. J=I. OHz. IH). 8.72(dd. J=4. 9Hz. 1.5Hz. IH). 
8.46(dd. J=7.9Hz. 1. 5Hz. IH). 8.20(brs. 2H). 7.59(dd. J=7. 9Hz. 4. 9Hz. IH). 
7.45(t. J=7.9Hz. 2H). 7. 24(t. J=7. 2Hz. IH). 7.20(d. J=7.9Hz. 2H). 6.30(s. 
IH) 

Mass (m/z): 304 (MO 

IR (KBr. cr'): 1679. 1618. 1571. 1390. 1216 

: 287. 5-288. 0 "C 
TC^^i'W : C.sH.AO tLX 

(X) : C 63. 11. H 3.89. N 27.49 
th^ffl (X) : C 63. 15. H 3. 97. N 27. 62 

mmm so 

5 -7$y- 7 -7xy^->- 2 - (2 -^JL-)l) ri.2.41 m7^yP[1.5-c]hf«J 
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SS^> (it^m 5 0) 
W : 55 X 

'HNMR (dppm. DMSO-dg): S.lKbrs. 2H). 7. 80-7. 73 On. 2H). 7.47-7.41 (m. 2H). 
7. 26-7. 17 On. 4H), 6.22(s, IH) 
Mass (in/z): 309 (MO 

IR (KBr. cm-'): 1668, 1606. 1569. 1417. 1390. 1214 

m.^: 138. 5-139. O t: 

Ttm^^ ; C.sHi.NsGS 0. 1H,0 tLX 

.^aHM (%) : C 57. 99. H 3,54, N 22.38 

H-^ll (%) : C 57. 90. H 3.63. N 22.51 

3 0 tmmz Lx&.Tm\zmmm 51-59 ^mmi^, it^m 51-59 
^mm 5 1 

5 -7^y- 2 - (2 -7U;U) - 7 -yx.y^iy- 8 -7xz:jl.[l. 2, 4] h UTI/D 
[1.5-c]hfU$S?> 5 1) 

iR^ : 53 « (B^^m 

'HNMR {6 pm CDCl,): 8. 14(brs. 2H). 7. 91 (d. J=l. OHz. IH). 7. 78-7. 74 (n. 
2H). 7.47-7.13(01. 9H). 6.69(dd. J=3. 5Hz. 1. 5Hz. IH) 
Mass On/z): 369 (M*) 

IR (KBr. cr'): 1656. 1650. 1587. 1490. 1216 

: 241. 5-242. 5 t) 
TC^^J-tff ; Cj.HisNsO, t LT 

(%) : C 68.28. H 4.06. N 18.75 
tf^ffl (%) : C 68.28. H 4.09, N 18.96 • 

mmm 52 

5 -75 7- 2 - (2 -7ij;|/) - 8 -7x:i;P- 7 -7xz:JU^:f Cl. 2. 4] hU 7 V 
P[1.5-c]h!U$y> (it'^m 5 2) 
W : 87 X (Sfea^) 
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'H NMR (6 ppm. CDCl,) : 7.90(brs. 2H). 7.89(s. IH). 7. 55-7. 32 (m. lOH). 

7. iKd. J=3. 5Hz. IH). 6.67(dd. J=3. 5Hz. 2.0Hz. IH) 

Mass (m/z): 385 (M*) 

IR (KBr. cm-'): 1664. 1648. 1583, 1531 

mM.: 176.4-178.3 "C 

7cM^^ : Cj.H.sNsOS 0. 3HjO tLT 

i%) : C 64. 67. H 3. 92. N 17. 52 
th^M (X) : C 64.53. H 4.02. N 17.91 
5 3 

5 2 - (2 -7UJI/) - 7 -^Ji^TlvUy- 8 -7x-;uri. 2. 4] h U 7 VP 

[1. 5-c3bf'J$y> (it-t!^ 5 3) 
iR^ : 66 % (B^mm 

'HNMR (fippm. DMSO-dg): 7.86(d. J=l. OHz. IH). 7. 81 (brs. 2H). 7.65 (d. 
J=6.9Hz. 2H). 7.44(t. J=7. 4Hz. 2H). 7.28(. J=7. 4H2. IH). 7.04(d, J =3. OHz. 
IH). 6.65(dd. J=3.0Hz. 1. 5Hz. IH). 3.50(t. J=4. OHz. 4H). 3. 12(t. J=4. 5Hz. 
4H) 

Mass (m/z): 362 (MO 

IR (KBr. cm-'): 1650. 1643. 1592. 1544 

Btj^ : >300 V 

7tM^^ : C.jH.gNeOj 0. IHjO tLX 
^MM. (%) : C 62. 77. H 5. 05. N 22. 67 
th^ffl (%) : C 62. 66. H 5.04. N 23.08 

mmm 54 

5 -7$y- 2 - (2 -7U;U) - 8 -^^JP- 7 -7x/^'>ri.2.43h'J7yP 
[l,5-c]bfU$v> ({t^ti 5 4) 

: 41 % in^mm 

'HNMR (5ppm. CDCip : 7.62(t. J=1.0Hz. IH). 7.39(t. J=7. 9Hz. 2H). 7.26- 
7. 15(m. 2H). 7.09(dd. J=8. 6Hz. 1, 3Hz. 2H). 6. 59(dd. J=2. OHz. 1. OHz. IH). 
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5. 68(brs. 2H). 2.45(s. 3H) 
Mass (m/z): 307 (M*) 

IR (KBr. cr'): 1673. 1645. 1616. 1567. 1490 
Bt^ilC: 219.5-220.0 t: 
Tcm^^ : CieHijNsO, tLX 

HaiJffi (%) : C 62. 73. H 4.31. N 22.53 

tf-^M (%) : C 62. 53. H 4. 26. N 22. 79 

mmm 5 5 

5 -7S/- 8 -xh^->:^;U7H-;p- 2 - (2 [1. 2. 4] h uyynn. 5- 

c]hf'J$>?> ak^igjf 5 5) 

iR^ : 81 % m^mm 

'HNMR (<5ppin. CDCl,) : 8.66(s. IH). 7.64(t. J=l. OHz. IH). 7.39(dd. J=3. 6Hz. 
0.7Hz. IH). 6. 62-6.56(111. 3H). 4.48(q. J=7. 3Hz. 2H). 1.45(t. J=7. 3Hz. 3H) 
Mass (m/z): 273 (MO 

IR (KBr, cr'): 1716. 1695. 1646. 1558, 1421. 1270 

Mj^ : 230. 0-230. 5 "C 

7tm^^ CuHiiNsO, 0. 5H,0 iiLX 

HaiM (%) : C 52.73. H 4,96. N 22.54 

H-|?M (X) : C 52, 68. H 5, 14. N 22. 58 

mmm se 

5 -7$ y- 2 - (2 --7'; ;P) - 8 - (4 -^9-}li^^yi^il)V:^^)V) [1.2.4] h 
UyyoCl. 5-c]brU$>^> ({k-&«^ 5 6) 
W : 83 X (a3@^) 

'HNMR (5 ppm, DMSO-dj) : 7.93(t, J=l. OHz. IH). 7.86(brs. 2H). 7.76 (s. IH). 
7.20(d. J=3.3Hz, IH). 6. 73-6. 71 (m. IH). 3. 64(s. 2H). 2. 50-2. 22 (m. 8H). 
2. 13(s, 3H) 
Mass (m/z): 299 (MO 

IR (KBr, cm-'): 1672. 1652. 1577. 1421. 1281 
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: 265. 5-265. 9. C 

TLm^Vf : C,5H,9N,0 0. 3HjO tLT 

i%) : C 56.68. H 6.42. N 30.67 

th^ffi (%) : C 56. 52. H 6.20. N 30.76 

mmm 57 

5 2 - (2 -yiJ)V) - 8 - (4 -7x-;uhf^7>^:n;i/pC5";p) [1. 2.4] 

h'JT\/P[1.5-c]eU$>^> at^tl 5 7) 
M : 63 X (gS^llfie^*^) 

'HNMR (appm. CDCi,): 7.92(s. IH). 7.64(dd. J=I. 7Hz. 0. 7Hz. IH). 7.29- 
t2Z(M. 3H). 6.94-6.82(10. 3H). 6. 59(d(l. J=3. 3Hz. 1. 7Hz. IH). 5.92(s. 2H). 
3.91(s. 2H). 3. 23(t. J =5. GHz. 4H). 2.76(1. J=5.0Hz. 4H) 
Mass (m/z): 375 (M*) 

IR (KBr. cm-'): 3440. 2816. 1660. 1589. 1235 

Bl!;^^ : 225. 0-226. 0 V 

7c3^^*f ; CjoH„N,0 0. 2EtOH t LT 

mmm (%) c 63. 89. h 5. 74 . n 25. 32 

(%) : C 63.70. H 5.82. N 25.49 

mmm ss 

5 -7$y- 8 - (4 -7;U:tP7nUy^^JU) - 2 - (2 -7'j;P) [1.2.4] hU 
7Vo[l, 5-c3brU$y> ({k^tl 5 8) 

'HNMR (<5ppni. CDCI,): 7.84(s, IH). 7.65(d. J=l. 7Hz. IH). 7, 26-7. 23(in. IH). 

6.90-6.84(10. 2H). 6. 66-6. 60 (10. 3H). 5.83(brs. 2H). 4.56(s. 2H ) 

Mass (ni/z): 324 (M*) 

IR (KBr. cr'): 3230. 1653. 1508. 1209 

Bt.^ : 235. 0-236. 0 "C 

7C^^«T ; C,eH,jFNsO tVX 

(%) : C 59. 18. H 4.09. N 25.61 
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W:Wm (%) : C 59. 26. H 4. 04. N 25. 91 
^iS^J 5 9 

5 -7S,y- 2 - (2 -7'J;U) - 8 -^;P^'jyp^^J|/[1.2.4lhU7ya[l.5-c3 
tfU$>^> iit^m 5 9) 

iR^:5i x m^^mm 

'HNMR(6ppm. CDCl,) : 7.89(s. IH), 7. 64(t. J=0. 7Hz, IH). 7. 25(s. IH). 
6. 59((id. J=3.3Hz. 1.7Hz. IH). 5.86(s. 2H). 3.83(s. 2H). 3.74(t. J=4. 6Hz. 
4H). 2. 60(t. J=4.6Hz. 4H) 
Mass (m/z): 300 (MO 

IR (KBr. cr'): 3336, 3109. 2875. 2800, 1674, 1578 

: >300 r 

mmm eo 

5 -7$y- 7 - (4 -X5";Pe^^ >?-;!/) - 2 - (2 -7'JJ1/) [1.2.4]h'J TV 
□ [1. 5-c] fcf 'J S y > 6 0 ) 

0 ^f#fe. 

iR^ ; 54 X (afe)|!»*) 

'H NMR (5 ppm, CDCl,): 7. 58(dd. J=l. 7Hz. 0. 7Hz. IH). 7. 15(dd. J=3. 3Hz. 
0.7Hz. IH), 6.56(dd, J=3. 3Hz, 1.7Hz, IH), 6,03(s, IH), 5.62{brs, 2H). 
3.58(t. J=5.0Hz, 4H). 2.54(t, J=5. OHz. 4H). 2.44(q. J=7. 3Hz, 2H). 1. 13(t, 
1=7. 3Hz. 3H) 
Mass (m/z): 313 (U*) 

IR (KBr. cm-'): 3175, 1662, 1601. 1560. 1442. 1334. 1233, 1224. 1216 

: 213-214 X: 
ytm6^^ ; C.sH.jN^O t LT 
^SSM (%) : C 57.49. H 6. 11. N 31.29 
(%) : C 57. 60. H 6.33. N 31.37 

mmm e i 
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5 -7$y- 7 -^PD- 2 - (2 ri.2.4] hU7VDri.5-c]l:!U$v> 

({b^ti 6 1) 

^JS^ja 9T#^nS{b^#j2 9. 16. 8 g (43. 55 nmol) h U 7;U:rPg^Se, 
100 ml {C^^L. :in\ZhUy)Vyta}f.^>X)l7ts>Wt. 19.23 ml (218 mmol) , 
7-y-;k 20 ml (175 mmol) ^M^. m^Hl^ 2 l^^litfi^Lfe. R^S^i^T^, 

Vfa\dJVJl-^)lXmVX. nBit^^ei. 7.3 g (JR2^: 71 %) 

'HNMR ((5ppm. CDCl,) : 7. 64(dd. J=l. 7Hz. 0. 7Hz, IH). 7. 25(dd. J=3. 3Hz. 

0.7Hz. IH). 7.04(s. IH). 6.60(dd. J=3. 3Hz, 1. 7Hz. IH). 6.30(brs. 2H) 

Mass (m/z): 235. 237 (MO 

IR (KBr. cm-'): 3104. 3070, 1666. 1592. 1552 

il!;^ : >270 t: 

mmm 62 

5 -7$y- 2 - (2 -7U;U) - 7 - C4 - (2 -hHP^vX5^;U) fcT^^f^" 

ju) [1.2.4] h'j7yp[i.5-c]hruas;> ({b^!^ 6 2) 

^Jfi0iJ6 lTt#ens^b^iil6 1, 3.0 g (12.7 mmol) ^ DMSO, 60 ml 
1 - (2 -\i\in^i/X^M 5 ml (38.2 mmol) ^MX. 

140 4 mrmwLrz. Kmjm. Rmm\zi7ua^s)iA. T^^mxxm 

fi^)\/fiz>h^'7-^ V^=y'7A- i^nuits)\^h-i^^ (97:3-85:15) , 

^^x-v-a^J T^Mtm X^/-;PTSi^SL«il|5<k^tl6 2, 1.48 g 
(W : 35 «) $efe@*»J^bT^fc. 
'HNMR ((5ppm. DMSO-dj) : 7. 86(dd. J=l. 7Hz. 0. 7Hz. IH), 7.60(brs. 2H), 
7.06(dd. J=3.3Hz, 0.7Hz, IH). 6.67(dd. J=3. 3Hz. 1. 7Hz. IH). 6.00(s. IH). 
4.44(t. J=5.3Hz. IH). 3. 44-3. 57 (m. 6H). 2.40-2. 47(m. 6H) 
Mass (m/z): 329 (MO 



119 



wo 98/42711 



PCT/JP98/01266 



IR (KBr. cm-'): 3401. 1645. 1608. 1560. 1436. 1245 
Bll;?^: 213 V 

(%) : C 54. 70. H 5. 81. N 29. 77 
W*3¥ffi (%) : C 54. 70. H 6. 00. N 29. 49 

2tmm\z vx&rf^mm e 3 ~ 7 4 ^mmv. it^m 63-74 ^mtzo 
mmm 6 3 

5 -7ay- 2 - (2 -7U;0 - 7 - C4 - (3 -7x-;u:/aif;u) e^^v- 

[1.2.4] hU7\/D[1.5-c]tfU$i^> at^!^ 6 3) 

'H NMR (appm. CDCI3): 7. SSCdd. J=1.7Hz. 0. 7Hz. IH). 7. 14-7. 32(ii. 6H). 
6.55(dd. J=3.3Hz. 1. 7Hz. IH). 6.02(s. IH). 5.63(brs. 2H). 3.56(t. J=5. OHz. 
4H). 2.67(t. J=7.8Hz. 2H). 2.52(t. J =5. OHz. 4H). 2.42(t. J=7. 9Hz. 2H). 
1. 87(iD. 2H) 
Mass (m/z): 403 (M*) 

IR (KBr. cm-'): 3320. 3280. 1668. 1612. 1558. 1438. 1224 
Si^: 172-174 "C 
TtM^^ ; C„H„N,0 t LX 



i%) : C 65.49. H 6.24. N 24.30 
tf»M (%) : C 65.39. H 6.49. N 24.00 

mmm 6 4 

5 -7$y- 2 - (2 -7U;i/) - 7 - C4 - (2 -br'J$>;;P) bf^^v-;|/3 
[1. 2. 4] hU7V/D[1.5-c]t;U$v> (fb^tl 6 4) 
W : 39 « (5T^ii!{^7N) 

'H NMR (5ppm. CDCl,) : 8.34(d. J=4. 6Hz. 2H). 7.59(dd. J=l. 7Hz. 0. 7Hz. IH). 
7. 17(dd. J=3.3Hz. 0. 7Hz. IH). 6.55(dd. J=3. 3Hz. 1. 7Hz. IH). 6. 54(t. J=4. 6Hz. 
IH). 6.07(s. IH). 5.96(s. 2H). 5. 69(brs. 2H). 3.96(t. J=5. OHz. 4H). 3,66(1. 
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1=5. OHz. 4H) 

Mass (m/z): 363 (M*) 

IR (KBr. cr'): 1660. 1621. 1589. 1556. 1492. 1444. 1288 

: 134-135 "C 
Ttm^^ ; C„H„N,0 1. 2HjO t LX 



mmm (%) c 53. 04. h 5. os. n 32. 74 

th^M (%) : C 53. 24. H 4. 92. N 32. 47 

^mm 6 5 

5 -7Sy- 2 - (2 -7'J;P) - 7 - (4 - (4 h4^x7x-;i/) if^^V^ 
[1. 2. 4] h U 7'/P [1. 5-c] bfU $ >^> 6 5) 

: 73 X m^mm 

•HNMR (dppm. CDCl,): 7.59(dd. J=l. 7Hz. 0. 7Hz. IH). 7. 17(dd. J=3. 3Hz. 
0.7Hz. IH). 6. 96(d. J=8. 9Hz. 2H). 6.87(d. J=8. 9Hz. 2H). 6.56(dd. J=3. 3Hz. 
1.7Hz. IH). 6.08(s. IH). 5. 66(brs. 2H). 3.78(s. 3H). 3.72(t. J=5. GHz. 4H). 
3. 17(t, J=5.0Hz. 4H) . 
Mass (m/z): 391 (MO 

IR (KBr. cm"'): 1653. 1610, 1558. 1512. 1439. 1232. 1026 
Sl!;^ : 226-227 "C 

7tm^^ ; C,oHi,NA 0. ICgHsCHj tLX 

(%) : C 62. 05. H 5.48. N 24.47 
tf^M («) : C 61.92. H 5.50. N 24.81 
Mt&M 6 6 

5 -7$y- 2 - (2 -7'j;i/) -.7 - (4 -bf^PrL^PbT/^^^ v";!/) [1. 2.4] h'J 
7yD[1.5-c]tf'J$v?> ({b^«^ 6 6) 
1R^:59 X iot^H&M) 

'H NMR (5 ppm. CDCI3) : 7. 58(dd. J=l. 7Hz. 0. 7Hz. IH). 7. 15(dd. J=3. 3Hz. 
0.7Hz. IH). 6.88(8. IH). 6. 77(s. IH). 6.76(s. IH). 6.55(dd. J=3. 3Hz. 1. 7Hz. 
IH). 6.01(s. IH). 5.96(s, 2H). 5.59(brs. 2H). 3.55(t. J=5. OHz. 4H). 3.46(s. 
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2H). 2. 52(t. J=5.0Hz. 4H) 
Mass (m/z): 419 (M*) 

IR (KBr. cr'): 3320. 3150. 2820. 1650. 1603. 1560. 1448 
91^: 134-137 13 

Ttm^m ; C„Hj,NA 0. lC,H,j tbX 
nmM. (%) : C 60. 63. H 5. 23. N 22. 92 
WrWM. i%) : C 60. 28. H 5. 20. N 22. 43 

mmm e 7 

5 -7S/- 7 - C4 - (3.4 -z^)^ h^i^^>i?}V) \f^^z^-JV) - 2 - (2 -7 
'J;U) [1.2.4] hU7yP[1.5-c]eU $>?> (it-^m 6 7) 

iR^ : 23 X m±^mm 

'HNMR (appm. CDCl,): 7.58(dd. J=1.7Hz. 0. 7Hz. IH). 7. 15(dd. J=3. 3Hz. 
0.7Hz. IH). 6.83-6.92(in. 3H), 6.55(dd, J=3. 3Hz. 1. 7Hz. IH). 6.01(s. IH). 
5.61(brs. 2H). 3.90(s. 3H). 3.88(s. 3H). 3.55(t. J=5. OHz. 4H). 3.49(s. 2H). 
2. 52(t. J=5. OHz. 4H) 
Mass (m/z) : 435- (M*) 

IR (KBr. cr'): 3420. 3250. 2961. 1650. 1611. 1515. 1444. 1417. 1228 

St^ : 150-152 t: 

Ttm^^m ; C„H„N,Oj 0. 1H,0 t LT 

i%) : C 60.43. H 5.81. N 22.42 
th^^B (X) : C 60.55, H 5.93. N 22.02 
6 8 

5 -rS.y- 7 - (4 - (2 -^□□^>i^;i/) tf/^^S^njl/] - 2 - (2 -7'j;i/) 
[1. 2. 4] hU7yn[1.5-c]b!U$y> (ft^J^I 6 8) 
W : 51 X (^fei|5&*) 

'HNMR ((5ppin. CDCl,): 7. 59(dd. J=l. 7Hz. 0, 7Hz. IH). 7. 20-7. 52 (m. 4H). 
7.15(dd. J=3.3Hz. 0. 7Hz. IH). 6.55(dd. J=3. 3Hz. 1. 7Hz. IH). 6.02(s. IH). 
5.59(brs. 2H), 3.68(s. 2H). 3.57(1. J =5. OHz. 4H). 2. 61(t. 1=5. OHz. 4H)Mass 
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(in/z): 409. 411 Qt) 

IR (KBr. cm-'): 3160. 1658. 1606, 1558, 1441, 1226 
Uj^ : 196 "C 

(%) : C 58. 61. H 4. 92. N 23. 92 

tf^ffi a) : C 58. 78. H 4. 97. N 23. 92 

mmm 6 9 

5 -7$y- 7 - (4 - (3 -^un^>i^)V) h:^yz^-)\,) - 2 - (2 -7'J;U) 
[1. 2. 4] h U T'/Q [1. 5-c] tf 'J (it^m 6 9) 

jR2^ : 34 X mi^mm 

'H NMR (5 ppm, CDClj) : 7. 59(dd. J=l. 7Hz. 0. 7Hz, IH). 7. 37(s. IH), 7.19- 
7.26(ni. 3H). 7. 15(dd. J=3. 3Hz. 0. 7Hz. IH). 6.55(dd. J=3. 3Hz. 1. 7Hz. IH). 
6,02(s. IH). 5.61(brs. 2H). 3.56(t. J=5. OHz. 4H). 3.52(s. 2H). 2.53(t. 
J=5.0Hz. 4H) 

Mass (m/z): 409. 411 (M*) 

IR (KBr. cr'): 1662. 1654. 1570. 1560. 1436. 1226 
Sl!,^ : 199-201 V 

7tm^^ ; C,AoCIN,0 0. 7C,H5CH3 t LT 
HfflSffi (%) : C 60.01. H 5.08. N 22.89 
WrMU (%) : C 59.86. H 5. 12. N 22.65 

mmm 70 

5 -7$y- 2 - (2 -7UJI/) - 7 - C4 - (3 -fcfJ'JJl/) bf/^^i^njl/] [1.2.41 
hU7^yp[l. 5-c3brUS-;^> at^tl 7 0) 
W: 70 X (^-r^feSm 

'HNMR (dppm. CDCl,): 8. 58(s. IH), 8. 53(d. J=4, 6Hz. IH). 7.71(d. J=7. 6Hz. 
IH). 7.58(dd. J=1.7Hz, 0. 7Hz. IH). 7. 28(dd. J=7. 6Hz. 4. 62z. IH). 7. 15(dd. 
J=3.3Hz. 0.7Hz. IH). 6.55(dd. J=3. 3Hz. 1. 7Hz. IH). 6.02(s. IH). 5.68(brs. 
2H). 3.57(s. 2H). 3.54(t. J=5. OHz. 4H). 2.54(t. J=5. OHz. 4H) 



123 



wo 98/42711 PCT/JP98rt)12«6 

Mass (in/z): 376 W) 

IR (KBr. cm-'): 1670. 1606. 1552. 1438. 1334. 1244 

: 191-192 "C 
7C^^)-«f ; C„H,oNgO tLX 

(%) : C 60. 62. H 5. 36. N 29. 77 

i%) : C 60.72. H 5.47. N 29.60 

mmm 7 1 

5 -7$y- 2 - (2 - 7 - (4 - (4 -bfJUJl.) tf^^yllJM [1.2.41 

hU7yp[l. 5-c3eU$->'> iit-^m 7 1 ) 

'HNMR (appro. CDCI3): 8.56(dd. J=4.6Hz. 1.3Hz. 2H). 7. 58(dd. . J=l. 7Hz. 
0.7Hz. IH). 7.30(dd. J=4. 6Hz. 1. 3Hz. 2H). 7. 15(dd. J=3. 3Hz. 0. 7Hz. IH). 
6.55(dd. J=3.3Hz. 1. 7Hz. IH). 6.02(s. IH). 5. 74(brs. 2H). 3.56(t. J=5. OHz. 
4H), 3.56(s. 2H). 2. 54(t. J =5. OHz. 4H) 
Mass (m/z): 376 (MO 

IR (KBr. cr'): 1670. 1606. 1552. 1438. 1334. 1244 

: 226-228 
7C^^^*f ; C.jHioNgO tUT 
MMU (X) : C 60. 62, H 5. 36. N 29. 77 
tf^M (X) : C 60.50. H 5.51. N 29.63 
7 2 

5 -7$y- 7 - (4 -v^aA:^'>;M5";i/bf^7>^-ji/) - 2 - (2 -7UJU) 

[1, 2. 4] h i)7Vu [1. 5-c] tf U $ (it^i^ 7 2) 

'HNMR (<5ppm, CDCI3) : 7.58(dd. J=l. 7Hz. 0. 7Hz. IH). 7. 15(dd. J=3. 3Hz. 
0.7Hz. IH). 6.55(dd. J=3. 3Hz, 1. 7Hz. IH). 6.02(s. IH). 5.67(brs. 2H). 
3.54(t. 1=5. OHz. 4H). 2.47(t. 1=5. OHz. 4H). 2. I6(d. J=7. 3Hz. 2H). 1.61- 
I.89(in. 6H). 1.47-1.54(in. IH). 1. 07-1. 40(in, 2H). 0. 81-0. 97 (m. 2H) 



124 



wo 98/42711 PCT/JP98/01266 

Mass (n/z): 381 (M*) 

IR (KBr. cm-'): 3746. 1662. 1654. 1604. 1560. 1508. 1434. 1226 

: 204-207 V 
7C^^i>^ ; C,oH„N,0 tVX 

MMM i%) : C 62. 97. H 7. 13, N 25.70 

th^fil (%) : C 62.99, H 7.44, N 25.63 

mmm 73 

5 -7$y- 2 - (2 -7U;U) - 7 - [4 - (1 -7xr:;|/X5^JU) Id^yj^iDV) 
[1. 2, 4] hU 7'/a [1. 5-c3 bf U $ (it^m 7 3) 
iR^ : 60 X (fifelg^*) 

'H NMR (Sppin. CDCI3) : 7. 58(dd. J=l. 7Hz. 0. 7Hz, IH). 7. 24-7. 34 (m. 5H). 
7. 14(dd, J=3.3Hz. 0. 7Hz. IH). 6.55(dd. J=3. 3Hz. 1. 7Hz. IH). 5.99(s. IH). 
5.61(brs. 2H). 3.52(t. J=5.0Hz. 4.H). 3.40(q. J=6. 6Hz. IH). 2. 54-2. 62*(in. 2H). 
2.43-2.51(111. 2H). 1.40(d. J=6. 6Hz. 3H) 
Mass (n/z): 389 (M*) 

IR (KBr. cm'): 1662. 1654. 1558. 1438. 1413. 1201 
Mj^ : 201-202 *C 
7C^^«T ; C„H„N,0 thX 

^SSM (X) : C 64.76. H 5.98. N 25.18 

thUfii (%) : C 64.84. H 6.03. N 25.18 

mmm 74 

5 -7$/- 7 - (4 - (2 h^^yX^JU) b!^7v^3iJUl - 2 - (2 -7'J;i/) 
[1.2. 4] m7yP[1.5-c]bfU$i?> (^b^ti 7 4) 
iR^ : 67 X (B^m^) 

'HNMR (6ppm. CDClj) : 7. 58(dd. J=l. 7Hz. 0. 7Hz. IH). 7. 15(dd. J=3. 3Hz, 
0.7Hz. IH). 6.55(dd. J=3. 3Hz. 1. 7Hz. IH). 6.02(s. IH). 5.63(brs. 2H). 3.53- 
3. 60(in. 6H). 3.38(s, 3H). 2. 58-2. 65 (n. 6H) 
Mass (m/z): 343 (MO 
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IR (KBr. cr'): 1670. 1606. 1560. 1446. 1232 
116^:171-174 13 

^SIM (%) : C 55. 95. H 6. 27. N 28. 49 
(%) : C 55.96. H 6.16. N 28.55 

mmm 75 

5 - - 7 - ( (2.5 - h^iy^>z^)V) bf^^y-;|/) - 2- (2 - -7 

U )\^) [1. 2. 4] h U 7Vn [1. 5-c3 tf U $ y > (^k^j^ 7 ) 
iR^ : 44 X (e6«^5N) 

'HNMR (6 pm CDCl,): 7.58((ld. 1=0. 7Hz, 1. 7Hz. IH), 7. 14(dd. J=0. 7Hz. 
3.3Hz. IH). 7.00(d. J=2. 6Hz. IH). 6. 77-6. 80 On. 2H). 6.55(dd. J=l. 7 Hz. 
3.3Hz. IH). 6.01(s. IH). 5.60(brs. 2H). 3.79(s. 6H). 3.59(s. 2H). 3. 57(t. 
J=5. OHz. 4H). 2. 59(t. J=5. OHz. 4H) 
Mass (m/z): 435 (MO 

IR (KBr. cm-'): 1668. 1645. 1610. 1560. 1500. 1446. 1224 
iiS^ : 188-189 r 

7tm^^ ; C,^„N,0, 0. 3EtOH t LX 

^mm. i%) : C 60.60. H 5.93. N 21.79 

9\rMm (%) : C 60. 42. H 6. 01. N 21. 82 
mt&M 7 6 

5 - - 7 - (4 - (3 . 5 - vp^ h=^'>^>>?Jl.) br^^>?-jp) - 2 - (2 - 

7 U ;P) [1. 2. 4] h U 7VU [1. S-c3 U ^ (it^m 7 6) 

w : 40 X mm^) 

'HNMR id ppm. CDCl,): 7.59(dd. J=0. 7Hz. 1. 7Hz. IH). 7. 16(dd. J=0. 7Hz. 

3.3Hz. IH). 6. 55-6. 57(01. 3H). 6.39(s. IH). 6.02(s. IH). 5.60(brs. 2H). 

3.81(s, 6H). 3.41-3.70(iD. 6H). 2.55(t. J =5. OHz. 4H) 
Mass (m/z): 435 (MO 

IR (KBr. cm-'): 3440. 1683. 1635. 1560. 1500. 1456. 1155 
Mj^ : 198-200 t: 
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^mm 7 7 

5 - 7$y - 2 - (2 - 7'J>)|/) - 7 - (4 - (3.4.5 - h'J >t h=t=-y^>>?;U) 

[1,2.43 m7yp[i.5-c]br'j$v> ({b-&ti 7 7) 
jR¥ : 60 « m^mm 

'HNMR(5ppiD. CDCl,): 7.58(dd. J=0. 7Hz. 1. 7Hz. IH). 7. 16(dd. J=0. 7Hz. 
3.3Hz. IH). 6.59(s. 210. 6. 56(dd. J=l. 7Hz. 3. 3Hz. IH). 6.03(s. IH). 
5.66(brs. 2H). 3.87(s. 6H). 3.85(s. 3H). 3.57(t, J=5. OHz. 4H). 3.49(s. 2H). 
2. 54(t. J=5.0Hz. 4H) 
Mass (m/z): 465 (MO 

IR (KBr, cm-'): 3469. 3332. 2645. 1604. 1546. 1506, 1450. 1333, 1234. 1124 

: 203-204 ii^M) 
TtM^^ ; C„H„N704 0. ZEmtVX 

^iffJM (%) : C 59. 08. H 6. 08. N 20. 48 

li-^M (.%) : C 59. 14. H 6. 06. N 20.45 

mmm 7 8 

5 - - 7 - (4 - (2 - 7;P;fP^>v?JU) - 2 - (2 - 7 

U [1. 2. 4] h U [1. 5-c] tf U $ s;> (it^m 7 8) 
W : 35 X (efei8»*) 

'H NMR (6 ppin. CDCl,): 7. 58(dd. J=0. 7Hz. 1. 7Hz. IH). 7. 05-7. 40 (m. 4H). 
7. 15(dd. J=0. 7Hz. 3. 3Hz. IH). 6. 55(dd. J=l. 7Hz. 3. 3Hz. IH). 6.01(s. IH). 
5.58(brs. 2H), 3.65(s, 2H), 3. 56(t, 1=5. OHz. 4H). 2. 58(t. J =5. OHz. 4H) 
Mass (m/z): 465 (MO 

IR (KBr. cm-'): 1654. 1608. 1558, 1442, 1228 
Mj^ : 180 r (^J'*?) 

Tzm^^ ; CjoHjoNjOF iLT 
^aUffi (%) : C 61.08. H 5.17. N 24.88 
t^i^^i (X) : C 61.06, H 5.12, N 24.92 
7 9 

5 - - 7 - (4 - (4 - ^PD^>x;^) hf/^^^;-;!/) - 2 - (2 - 7 U 
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}V) [i.2.4]hU7^/a[i.5-c]hru5-:;> at^t^ 7 9) 

iR^ : 56 ii; ("^t^f^Bm 

'HNMR (SppiD. CDCl,): 7. 58(dd. J=0. 7Hz. 1. 7Hz, IH). 7.29(s. 4H). 7. 15(dd. 
J=0.7Hz. 3.3Hz. IH). 6.54(dd. J=l. 7Hz. 3. 3Hz. IH). 6.01(s. IH). 5. 58(brs. 
2H). 3.55(t. J=5.0Hz. 4H). 3.5l(s. 2H). 2.52(t. J=5. OHz. 4H) 
Mass (m/z): 409. mm 

IR (KBr. cm-'): 3157. 2359. 1662. 1618. 1560. 1508. 1448. 1234 
B*^ :. 252-253 "C 

Ttm^^ : CjjHjoN^OCl 0. SEtOH t LT 

(%) : C 57.71. H 5.34. N 22.04 
If^fit (X) : C 58. 07, H 5. 59. N 21. 95 
MMif^ 8 0 

5 - 7$ / - 7 - (4 - (2. 6 - i?^nn^>zy)i) fcf^^$;-;p) - 2 - (2 - 

7 u )V) [1. 2. 4] H [1. 5-c] e 'j $ $;> mmm at^m s o) 

iR^ : 35 j; (B^i^m) 
Mass (m/z): 444 (MO 

IR (KBr. cm-'): 3141. 2354, 1683. 1652. 1560. 1508. 1438 
iSll^:>275'C 

7tm6^^ ; CjoHigNjOCl, 2. OHCI 2. OH^O t UT 
^ffiiJM (%) : C 43.84. H 4.52. N 17.55 
th^M (X) : C 43. 71. .H 4.57. N 17.84 
8 1 

5 - - 7 - (4 - (4 - lf7x-JU;>C^;i/) tf^^>^~;H - 2 - (2 - 7 

U;i/) [1.2.4] hU7\/P[1.5-c3fcfU$y> (it-^m 8 1 ) 
IR^: 60 % ivr^^nm) 

'H NMR ((Jppm. CDCI3): 7.58(dd. J=0. 7Hz. 1. 7Hz. IH). 7. 32 - 7. 62 (m. 9H). 
7. 16(dd. J=0.7Hz. 3.3Hz. lH).6.56(dd. J=l. 7Hz. 3. 3Hz. IH). 6.02(s. IH). 
5.60(brs. 2H). 3.60(s. 2H). 3.58(t. J =5. OHz. 4H). 2.58(t. J =5. OHz. 4H) 
Mass (m/z): 451 (M*) 
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IR (KBr. cr'): 1656. 1610. 1560. 1444. 1252, 1203 
itt;^ : 207-208 

Ttm^m ; C„H„N,0 0. ICgHjCHa t LT 
HSiJM (%) : C 69.82. H 5.96. N 21. 14 
th^ffl (%) : C 69. 60. H 5. 64. N 21. 28 

mmm 8 2 

5-7$y-7 - (4->^7xz:;M^JUbf/>^7i;z:;U) - 2 - (2-7'JJU) [1.2.4]h 
U7^/P[1.5-c]bfU$v> ({k^tl 8 2) 
M: 70 « (•5T^fee*) 

'H NMR ((5 ppm. CDCI3) : 7. 57(dd. J=0. 7Hz. 1. 7Hz. IH). 7. 1 7-7. 46 (m. lOH), 
7. 14(dd. J=0.7Hz. 3. 3Hz. IH). 6.55(dd. J=l. 7Hz. 3. 3Hz. IH). 5. 99(s. IH). 
5. 61(brs. 2H). 4.25(s. IH). 3.53(t. J=5. OHz. 4H). 2.49(t. J=5. OHz. 4H) 
Mass (m/z): 45101*) 

IR (KBr. cr'): 1645. 1604. 1556. 1511. 1446. 1332. 1230. 1003. 754. 707 
Sl!^ : 249-251 t: (^M) 
Ttm^^ ; CieHjsN^O tLX 

i%) : C 66.84. H 5.96. N 20.38 
tf»M (%) : C 67.06. H 6.04, N 20.28 

mmm 8 3 

5 - 7$y - 7 - (4 ;i.) - 2 - (2 - 7U;i/) [1.2.4] h 

U7VP[1.5-c]lfU$>^> ({b^/^ 8 3) 
W : 34 X (efe«S^*) 

'H NMR (5 ppm. CDCl,): 7. 58(dd. J=0. 7Hz. 1. 7Hz. IH). 7, 23-7. 33 On. 5H). 
7. 15(dd, J=0.7Hz, 3. 3Hz, IH). 6. 55(dd. J=l. 7Hz, 3. 3Hz. IH). 5.88(s. IH). 
5.58(brs. 2H). 3. 78-3. 87 (m. 2H). 3. 60-3. 65(in. 2H). 3. 63(s. 2H). 2.73(t. 
J=5.0Hz. 4H). 2. 63(t. 1=5. 6Hz, 2H). 1. 92-2. 00(in. 2H) 
Mass (m/z): 389 (M*) 

IR (KBr. cm-'): 1658. 1653. 1606. 1558. 1516. 1450, 1415 
: 166-167 t: 
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Ttm^^ : C„H„NtO 0. 3H,0 t LT 
MMU (%) : C 63. 93. H 5. 91, N 24. 83 
tf-^M (%) : C 63.87. H 6.02. N 24.83 

mmm 8 4 

5 - 7$y - 2 - (2 - - 7 - (4 - (2 -H3U;|.) br^7>^r:ju) 

[1. 2. 4] h U 7 ^/P [1. 5-c] bf U ^ > iit^!^ 8 4) 
W : 84 X (llfiSSS) 

'HNMR (5PPII1. CDCI,): 8.59(dd. J=l. 7Hz. 5.0Hz. IH). 7.68((lt. J=l. 7Hz. 
7. 6Hz. IH). 7.58(dd. J=0. 7Hz. 1. 7Hz. IH). 7.42(dd. J=I. 7Hz. 7. 6Hz. IH). 
7.19(ddd. J=1.7Hz. 5.0Hz. 7. 6Hz, IH). 7. 15(dd. J=0. 7Hz. 3. 3Hz. IH). 6.55(dd. 
J=1.7Hz. 3.3Hz. IH). 6.01(s. IH). 5.73(brs, 2H). 3.72(s. 2H). 3.58(1. 
J=5.0Hz. 4H).2. 61(1. J=5. OHz. 4H) 
Mass (m/z): 376 (MO 

IR (KBr, cm-'): 3232. 3149. 2831. 1652. 1610. 1562. 1446. 1413. 1334. 1226. 

1209. 985 

M}^ : 183-184 X: 

Ttm^^ ; C.i^ioNgO 0. 2EtOH t bX 

(%) : C 60. 38. H 5. 58. N 29. 14 
W-^ffl (%) : C 60. 42. H 5. 54. N 29. 06 
^t&M 8 5 

5 - - 7 - (4 - (2 - (3.4 - h^i^yjj-)],) JL^)V) bT^^y- 

;i^) - 2 - (2 - 7'j;|/) [1.2.4]hU7>/Pri.5-c]lfU$>?> {it^m 8 5) 
JR$ : 68 X (^feJ^Si) 

'HNMR (dppm. CDCI3): 7.58(dd. J=0. 7Hz. 1. 7Hz. IH). 7. 15(dd. J=0. 7Hz. 
3.3Hz. IH). 6.74-6.83(111, 3H). 6.56(dd. J=l. 7Hz, 3. 3Hz. IH). 6.04(s. IH). 
5.70(brs. 2H), 3.88(s.3H). 3.86(s. 3H). 3.59(1. J=5. OHz. 4H). 2. 77-2. 82 (m. 
2H). 2. 77-2. 82 (m. 2H) 
Mass (m/z): 449 (M*) 

IR (KBr. cr'): 3097. 2940. 1668. 1606. 1560. 1515. 1463, 1332. 1214. 1145, 
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1025, 769 

: 187-189 X: 
TC^i^^ : C„Hj7N703 t L/T 

^mW. (%) : C 61. 26. H 6. 19. N 21.49 

tf^ffl (%) : C 61.46. H 6.05. N 21.81 

mmm se 

5 - 7$y - 7 - (4 - (3 - (3.4 - z^}f^ h^i^y x.-)l) zfuM)^) If^^y 
:=-)V) - 2 - (2 - 7U;i/) [1.2.4] hU7V^ari.5-c3brU$v> ({b^ti 8 6) 
IK^ : 72 X 

'HNMR ((5ppiD. CDCI3): 7.58(dd. J=0. 7Hz. 1. 7Hz. IH). 7. 15(dd, J=0. 7Hz. 
3.3Hz. IH). 6.73-6. 82(in. 3H). 6. 55(dd. J=l. 7Hz. 3. 3Hz. IH). 6.02(s. IH). 
5.63(brs. 2H). 3.88(s. 3H). 3.86(s. 3H). 3.56(1. J=5. OHz. 4H). 2. 62(t. 
J=7.3Hz. 2H). 2.53(t. J =5. OHz. 4H). 2. 41 (J=7. 3Hz. 2H).. 1. 81-1. 89(iii. 2H) 
Mass (di/z): 463 (M*) 

IR (KBr. cr'): 2936. 1660. 1654. 1608. 1577. 1510. 1444. 1257. 1232. 1145, 
1029 

Hb^ : 146 

tlM^^ ; C„H,,^,0j 0. 3AcOEt <hLT 
^aSffl (X) : C 61.88, H 6.63. N 20. 13 
tf^ffl {%) : C 61.77, H 6.46, N 20.01 

^mm 8 7 

5 - 7^ J - 2 - (2 - - 7 - (4 - (3 - (3 -bf'J>?JW) ^Dbf;!/) e 

CI. 2. 4] h U ri . 5-c] bf U $ itB&it (fb^i^ 8 7) 
IR^ : 50 X (efe«&*) 
Mass (m/z): 404 (MO 

IR (KBr, cr'): 3087. 2675. 1682. 1630. 1560, 1519. 1498 
MM. : 270 r 

Ttm^^ ; C„H„NgO 3. OHCI 0. 2H,0 tVX 
^MM. (%) : C 48.89. H 5.45, N 21.25 



131 



wo 98/42711 PCT/JP98A)1266 

H-^li (%) : C 48. 74. H 5.33. N 21.65 
8 8 

5-7Sy - 7- (4- trans - zy>i-^A\d:^yi^-A) - 2 - (2 - 7UJU) 
[1.2. 43 h'j77P[1.5-c]brU$>?> iit-^i^ 8 8) 

w : 63 s! m^mm 

'HNMR (5 ppiD. CDCI,): 7. 58((ld. J=0. 7Hz. 1. 7Hz. IH). 7. 42-7. 20(in. 5H). 
7. 15(dd. J=0. 7Hz. 3. 3Hz, IH). 6.56(d. J=15.8Hz. IH). 6. 56(dd. J=1.7Hz. 
3.3Hz. IH). 6.28(dt. J=15.8Hz. 6.6Hz. IH). 6.03(s. IH). 5.63(brs. 2H). 
3.58(t. J=5.0Hz. 4H). 3. 20(d. J=6. 6Hz. 2H). 2.59(1. J=5. OHz. 4H) 
Mass (id/z): 401 (M*) 

IR (KBr. cr'): 3310. 3180. 2800. 1668. 1651. 1614. 1562. 1558. 1440. 1415. 

1230. 1201 

Mj^ : 199-200 X: 

TC^^^ : Ci^n^3^i^0 0. 2HjO t bT 

^S'iffi (%) : C 65. 35. H 5.82. N 24. 19 

tf^ffi i%) : C 65. 23. H 5. 82. N 24. 20 
8 9 

5 - - 2 - (2 - 7U;p) - 7 - (4 - (3 - 7xr:;i/-7fa/i;u:yju) 

^ [1. 2. 43 h U 7 V'P [1. 5-c] e U $ V > miat ({b'&i^ 8 9) 

iR^ : 49 a; (B^mm 

Mass (m/z): 399 (M*) 

IR (KBr. cm-'): 1681. 1633. 1628. 1522. 1497. 1444 
M}^ : 207-210 V 

TC^^m ; C„H„N70 2. OHCl 2. OH,0 t bX 
^ayfi (%) : C 52.21. H 5.20. N 18.81 
fh^ii («) : C 51.98. H 5.35. N 19.28 

mmm 90 

5 - 7$y - 2 - (2 - y^)}l) - 7 - (4 - (2 - 7xy^yX^;|.) fc!/>^7v 
[1. 2. 4] h 'J 7^0 Cl. 5-c3 bf U $ m^i^ ({b^ti 9 0) 
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jR^ ; 79 % (&^mm 

Mass (d/z): 405 (HO 

IR (KBr. cm-'): 3112. 2457. 1679. 1629. 1568. 1522. 1492. 1444. 1222 
M : 263-265 "C {^M) 

7C^^*f : C„Hj,N,0, 2. OHCl 0. 6EtOH 0. 2MeOH 0. mfi tVX 
^MM. (%) : C 51.53, H 5.81, N 18.76 
mWM. (%) : C 51.24, H 5.91. N 18.67 

mmm 91 

5 - 7$ / - 2 - (2 - 7 U;P) - 7 - (4 - (2 - fcHP^^y - 2 - 7x:i;UX 
[1.2.4] h'J7>/p[l.5-c3fcfU$c^> (It^i^ 9 ^ 

jR^:46 % iot^^mm) 

'H NMR ((5 ppm. CDCl,) : 7.58(d(l, J=0. 7Hz. 1. 7Hz. IH). 7. 41-7. 26(in. 5H), 
7. 16(dd, J=0.7Hz. 3.3Hz, IH). 6. 56(dd. 1=1. 7Hz. 3. 3Hz. IH). 6.05(s, IH). 
5. 64(brs. 2H). 4.80{t. J=7. 3Hz, IH). 3.71-3.53(i, 4H), 2. 93-2. 80 (m. 2H). 
2. 80-2. 49 (m. 4H) 
Mass (m/z): 405 (MO 

IR (KBr. cr'): 1662, 1610, 1556, 1439, 1417, 1225. 1203 
MM. : 216-217 t: 

TC^^W ; Cj.HjjN^Oj 0. 1 CJH5CH3 1 VX 
liaOffl (!i;) : C 62. 77. H 5.98. N 23.74 
WrWm (%) : C 62. 85, H 5. 78, N 23. 64 

mmm 92 

5 - 7$y - 2 - (2 - - 7 - (4 - (4 - 7xn;i/:/5^ju) br^^vn 

)l) [1. 2. 4] h U 7-/P [1. 5-c] 'j $ x> Ut^m 9 2) 

urn : 2Z % ("Dt^^n^) 
Mass (m/z): 41 7 (MO 

IR (KBr, en"'): 3379. 3149. 1681. 1650. 1565, 1506, 1446 

: 206-207 X: (i^M) 
TcM^ilT ; C„H„N,0 2. OHCl 0. 5HjO tLT 
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(%) : C 55.45. H 6.41, N 19.60 
th^M (%) : C 55.31. H 6.05. N 19.63 

mmm 93 

5 - - 2 - (2 - y^jjv) - 7 - (4 - (2 - bTUvJP) tf^7vr:;i/) 
[1.2. 4] hU7yp[l. 5-c3b!'jS$;> iit^l^ 9 3) 
iR^ : 58 X 

'H NMR (6 ppm. CDCI3) : 8. 22(d. J=4. OHz. IH). 7.59(d(l. J=0. 7Hz. 1. 7Hz. IH). 
7.52(dd. J=7.3Hz. 7. 3Hz. IH). 7. 16(dd. J=0. 7Hz. 3. 3Hz. IH), 6. 64-6. 69(in. 
2H). 6.56(dd. J=l. 7Hz. 3. 3Hz. IH), 6.07(s. IH). 5.66(brs, 2H). 3.70(brt. 
8H) 

Mass (m/z): 362 (M*) 

IR (KBr. cr'): 1674. 1608. 1558. 1485, 1435. 1240 
M}^ :2Z\V . 

(%) : C 59.87. H 5.21. N 31.03 

th^M {%) : C 59. 66. H 5.01. N 30.92 
9 4 

5 - - 7 - (4 - (2 - ^>X:t^Wj;P) \d^^z^-)V) - 2 - (2 - 

7 u;0 [1. 2. 4] h u 7\/n CI. 5-c] i^v^i^y at^^ 9 4) 

W : 24 X 

'H NMR ((5ppin, CDCl,) : 7. 59(dd. J=0. 7Hz. 1. 7Hz. IH). 7.29(d. J=7.6Hz. IH), 
7.23-7. 16(in. 3H). 7.07(1. J=7. 6Hz. IH). 6. 57(dd. J=l. 7Hz. 3. 3Hz. IH). 
6. 10(s. IH). 5.69(brs. 2H). 3. 85-3. 70 (m. 8H) 
Mass (m/z): 402 (M^) 

IR (KBr. cr'): 1651, 1645. 1604. 1564. 1456. 1234 

M}^ : >270 t: 

tlM^^ ; CjoH.jNgO, tLT 

(X) : C 59. 55. H 4. 39. N 27. 60 
th^ffi (%) : C 59. 60. H 4. 51. N 27. 85 
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lii&^J 9 5 

5 - 7$/ - 7 - (4 - ( 2 - ^>X^rV\J}V) - 2 - (2 - y 

U ;U) [1. 2. 4] h U 7^ □ [1. 5-c1 bf 'J ^ V? V (ffc^!^ 9 5) 

'HNMR (6ppin. CDCl,) : 7. 65-7. 57(in. 3H). 7.30(t. J=7. 6Hz. IH). 7. 15(dd. 
J=0.7Hz. 3.3Hz. IH). 6.55(dd. J=l. 7Hz. 3. 3Hz. IH). 6.02(s. IH). 5.66(brs. 
2H). 3.62-3.48(10. 8H). 2. 66-2, 59 (m. 6H) 
Mass (m/z): 41 8 (MO 

IR (KBr. cm-'): 1653. 1606. 1558. 1539. 1442. 1227. 1198 

B!!^ ; >270 "C 

TL^^m ; CjoHigNgOS tLX 

(%) : C 57. 18. H 4. 23. N 26. 46 

(.%) : C 57. 40. H 4. 34. N 26. 78 

mmm 9 6 

5 - - 7 - (4 - (2 - X.h=¥zyJi^)l) l^^^i^-j],) - 2 - (2 - 

[1.2.4] m7yD[1.5-c1 hf US Ut^l^ 9 6) 
» : 61 % i^mm 

'HNMR (Sppm. CDCl,): 7. 58(dd. J=0. 7Hz. 1. 7Hz. IH). 7. 15(dd. J=0. 7Hz. 
3.3Hz. IH). 6.55(dd. J=l. 7Hz. 3. 3Hz. IH). 6.02(s. IH). 5.66(brs, 2H). 3.48- 
3.62(in, 8H). 2. 59-2. 66(iD. 6H). 1.22(t. J=6. 9Hz. 3H) 
Mass (in/z): 357 (M*) 

IR (KBr. cr'): 1653. 1610. 1558. 1446. 1236. 769 
Uj^: 164-165 

7€m^^ ; CnH„N,0, 0. 2H,0 t LX 
Mmm (« : C 56. 48. H 6. 60, N 27. 14 
Wr^m (%) : C 56.56. H 6.53. N 27. 16 

mmm 97 

5 - - 7 - (4 - (2 - ^>i?)V:t:¥zyj:^}l) fcf^^f^-;!.) - 2 - (2 - 

y u ;p) [1. 2. 43 h u 7Va n. 5-ci e u $ v> mmm ut^!^ 9 7) 
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W : 54 X (Bmm 
Mass (m/z): 419010 
IR (KBr. cr'): 1684. 1635 
Mj^ : 227-228 t: 

Ttm^Vr : CijHjsNA 2. OHCl 0. 3AcOEt tVX 

^aHfil a) : C 53.22, H 5.83. N 18.85 

Wrnm (%) : C 53.34. H 5.75. N 18.77 

mmm 9 8 

5 - - 2 - (2 - 7'J;U) - 7 - (4 - (3 - b H P4^->y D If ;|.) bf/^^^ 

>^ri;i/) [1.2.4] m7yP[1.5-c]tfU$y> jt^ife ({b^tl 9 8) 
» : 57 « (pfJIfiiK^*) 
Mass (ffl/z): 343 (M*) 

IR (KBr. cr'): 3300. 2597. 1687. 1651. 1645. 1531. 1504 
Mj^ : >270 

TL^^Vf ; C.jHjjNjOj 2. OHCI 0. 6HjO tLT 



^«'JM (%) : C 45.09. H 5.72. N 22,87 
WrW-m i%) : C 44. 99. H 5.71. N 22.96 
9 9 

5 - - 2 - (2 - 7U; U) - 7 - (4 - (3 h^i^fni^JV) \^^^z^- 

M [1. 2. 4] h U T^D [1. 5-c] bru $ z^y (it^!^ 9 9) 
W:21 % (Dtm^^) 

'HNMR (Sppin. CDCl,) : 7. 58(dd. J=0. 7Hz. 1. 7Hz. IH). 7. 15(d(i. J=0. 7HZi 
3.3Hz. IH). 6.56(dd. J=l. 7Hz. 3. 3Hz. IH), 6.02(s. IH). 5.60(brs. 2H). 
3.56(t. J=5.0Hz. 4H). 3.45(t. J=6. 6Hz. 2H). 3.35(s. 310. 2.54(t. J=5. OHz. 
4H). 2.47(t. J=7.6Hz. 2H). 1. 76-1. 86(in. 2H) 
Mass (m/z): 357 (M*) 

IR (KBr. cm-'): 1660. 1614. 1568. 1444. 1222. 1209 
IK;^ : 144-145 r 
5c^5)-^ ; C„H„N,0, tVX 
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(%) : C 57. 00. H 6.54. N 27.56 
Ih^ffl (X) : C 57. 13. H 6.49. N 27.43 

mmm i o o 

5 - 7$y - 7 - (4 - (3 - Xh:^'>ypif;i.) - 2 - (2 - ^ 

'J ^U) [1. 2. 4] h U TVp [1. 5-c] ^ ({b^tl 1 0 0) 
JR^ : 54 X (^fe&^Kia) 

'HNMR id mm. CDCl,): 7.58(dd. 1=0. 7Hz. 1. 7Hz. IH). 7. 15(dd. J=0. 7Hz, 
3.3Hz. IH). 6.56(dd. J=l. 7Hz. 3. 3Hz. IH). 6.02(s. IH). 5.65(brs. 2H). 
3.56(t. J=5.0Hz. 4H). 3. 50(t. J=6. 6Hz. 2H). 3.48(q. J=6. 9Hz. 2H). 2. 54(t. 
J=5.0Hz. 4H). 2.47(t. J=7. 3Hz. , 2H). 1.78(tt. 6. 6Hz. 7. 3Hz. 2H). 1.21(t. 
J=6. 9Hz. 3H) 
Mass (m/z): 371 (MO 

IR (KBr. cm-'): 1660. 1614. 1568. 1558. 1443. 1435. 1416. 1235 
jSIl;^ : 143-144 t: 
ft^^^ ; C.gHjsNjOj thX 

(%) : C 58.25. H 6.88. N 26.38 
th^ffl i%) : C 58. 21. H 6. 78. N 26. 40 

nmm 1 0 1 

5 - - 2 - (2 - - 7 - (4 - (3 - V/D^^'>yD tfJU) bf 

[1.2.4] hU7^/a[l. 5-c] brU$':^> (it^i^ 1 0 1) 
W : 44 % {^mm 

'HNMR (6 pm CDCI,): 7.58(dd. J=0. 7Hz. 1. 7Hz. IH). 7.15(dd. J=0. 7Hz. 
3.3Hz. IH). 6.55(dd. J=l. 7Hz. 3. 3Hz. IH). 6.02(s. IH). 5.71(brs. 2H). 3.60- 
3.45(in. 7H). 2. 57-2. 46 (m. 6H). 1. 84-1. 76 (m. 2H). 1. 15(d. J=6. 3Hz. 6H) 
Mass (m/z): 385 (M*) 

IR (KBr. cm-'): 1653. 1608. 1558. 1444 
gt^ : 150 r 

7C^4J-«f ; C„H„N,0, 0. 7H,0 t bX 

(X) : C 57.31. H 7.45. N 24.90 
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tf^M (X) : C 57. 33. H 7. 19. N 24.63 

mmm 102 

5 - y$y - 7 - (4 - (3 - ^>v;i.:t4^f>yDe;M i^^^i^:^^ - 2 - (2 
- y^))h) [\.2.A]h^Jrvu^lb-c ^\^r)^i;> mmm at^i^ 1 0 2) 

iR^ : 22 !K 

Mass (m/z): 433 (M*) 

IR (KBr. cr'): 1684. 1628, 1559. 1522. 1498 
Bl!;^ : 211-215 t: 

TC^^tlf : CjjHjiNjOj 2. OHCl 1. OHjO <!: VX 

(%) : C 52.68. H 6.04. N 19.00 

i\^nm (%) : C 52.67. H 5.96, N 18.69 

kmm 10 3 

5 - - 2 - (2 - :7'j; U) - 7 - (4 - - (2 -h KP:ft^vX X 

bf^7vx;u) [i.2.4]h'jy-/Dri.5-clt^u^^;v 103) 
M : 54 a; (ot^^nm 

'HNMR ((Jppm. CDCI3): 7.58(dd. J=0. 7Hz. 1. 7Hz. IH), 7. 16(dd, J=0. 7H2. 
3.3Hz. IH). 6.56(dd. J=l. 7Hz. 3. 3Hz. IH). 6.03(s. IH). 5.65(brs. 2H). 3.55- 
3.77(in. lOH). 2. 60-2. 72 On. 6H). 1.69(brs. IH) 
Mass (m/z): 373 (M*) 

IR (KBr. cr'): 3340. 1662. 1610, 1560. 1438. 1230 

: 163-164 *C 
Ttm^m : C„HjjN,Oj t LT 

mmm (%) : c 54. 52. h 6. 32. n 25. 94 

W-^ffl i%) : C 54. 68. H 6. 21. N 26. 26 
^MM 10 4 

5 - 7$y - 2 - (2 - y^J)l) - 7 - (4 - (2 - (2 h^'>JLh^zy) 
;i/) e^^v-; P) [1.2.4] m7yD[1.5-c11fUSv?V 1 0 4) 

'HNMR (fippm. CDCl,): 7. 58(dd. J=0. 7Hz. 1. 7Hz, IH). 7. 15(dd. J=0. 7Hz. 
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3.3Hz. IH). 6.56(d(l. J=l, 7Hz. 3. 3Hz. IH). 6.03(s, IH). 5. 63(brs. 2H>. 3.51- 
3.73(111. lOH). 3.40(s. 3H). 2. 52-2. 70 (m. 6H) 
Mass (m/z): 387 (M*) 

IR (KBr. cr'): 1658. 1653. 1562. 1558. 1232. 1097 
MM, : 134 t: 

nim^^ ; C„H„N,0, tLX 

(%) : C 55. 85. H 6. 86. N 25. 53 
H-^ffl (%) : C 55. 80. H 6. 50. N 25. 31 

mmm i o 5 

(±) - 5 - 7$y - 2 - (2 - 7'JJl/) - 7 - (4 - (2 - bKD^S^-ypK 
\d-^yz^=.}l) [1.2.43MJT-yp[1.5-c1bf«JS->-V (-ffc^tl 1 0 5) 

'H NMR (5 ppm. CDCI3) : 7. 58(dd. J=0. 7Hz. 1. 7Hz. IH). 7. 15(dd. J=0. 7Hz. 
3.3Hz. IH). 6. 55(dd. J=l. 7Hz. 3. 3Hz. IH), 6.03(s. IH). 5. 62(brs. 2H). 3.83- 
3.98(in. IH). 3.47-3.68(in, 4H). 2. 69-2. 83 (m. 2H). 1. 16(d. J=6. 3Hz. 3H) 
Mass (m/z): 343 (M*) 

IR (KBr. cm-'): 3340. 1676. 1653. 1608. 1560. 1442. 1230 
gfi^ : 192-193 *C 
TC^^J'tff ; C,sH„N,0, tVX 

mmm (%) : c 55. 91. h e. 24. n 28. 55 

IfiEM (%) : C 55. 96. H 6.16. N 28.55 
10 6 

(±) - 5 - 7$y - 2 - (2 - - 7 - (4 - (2 - ptN^^y>^Dtf 

)V) El. 2. 4] h U TVn [1. 5-c1 tf' J (it^m 1 0 6) 

JR^ : 41 a; 

'HNMR (fippm. CDCI3): 7.58(dd. J=0. 7Hz. 1. 7Hz. IH). 7. 16(dd. J=0. 7Hz. 
3.3Hz. IH). 6.55(dd, J=l. 7Hz. 3. 3Hz. IH). 6.02(s. IH). 5.70(brs. 2H). 
3.56(t. J=5.0Hz. 4H). 3.56(iii. IH). 3.37(s. 3H). 2.51-2.60(m. 6H). 1. 17(d. 
J=6.3Hz. 3H) 
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Mass (m/z): 357 W 

IR (KBr. cm"'): 1653. 1608. 1446, 1238 
gl!,^ : 181-182 X: 
Ttm^^ ; C„H,3N,0j tLX 

mmm (%) : c 57. 32. h e. 62. n 27. 74 

tf^LM (%) : C 57. 13. H 6.49. N 27.43 

mmm 107 

5-7$y-7-(4- {JLh^iy:fj)Vt^-)l^:A^)l) - 2 - (2 - 

7U;U) [1.2. 4] h'J7yn[1.5-c]b!U$y> 10 7) 

W : 73 !»; i^rm^m^) 

'H NMR (dppm. CDCl,): 7.59(dd. J=0. 7Hz. 1. 7Hz. IH). 7. 15(dd. J=0. 7Hz. 
3.3Hz. IH). 6. 56(dd. J=l. 7Hz. 3. 3Hz. IH). 6.03(s. 1©. 5.60(brs. 2H). 
4.20(q. J=7.3Hz. 2H). 3.62(t. J=5. OHz. 4H). 3.27(s, 2©. 2.68(t. J=5. OHz. 
4H). 1.29(1. J=7. 3Hz. 3H) 
Mass (m/z): 371(M*) 

IR (KBr. cm'): 3382, 3157. 2840, 1706. 1652. 1608. 1560. 1456. 1409. 1223. 
770 

ail;^ : 172 V 

(%) : C 54.95. H 5.82. N 26.05 
tf^M (X) : C 54. 98. H 5. 70. N 26. 40 
mK&M 1 0 8 

5 - 7$ / - 2 - (2 - 7U;W) - 7 - (4 - tl)Ut^^i^ i^ZDV) 
[1. 2. 43 h U 71/0 [1. 5-c] tf' J $ v> (it'^m 10 8) 

^JS^Jl 0 7T#6n^jb^i^l 0 7 , 790 mg (2. 12mmol) 100 
ml, 2N TKi^^b:^ h U '^7A7K^^, 50 ml 2 Bt^l^J^L/c. ^li^ 

^JE@*^, :J^MHPLC (;*7 7A; YMC-Pack CDS SH-365-10 500x30 (i> mm, S 
Bimm: 7-tihr:hU;i'-7K (20:80) 10 mM B^K7>^:-«i7A^Jn, gS^: 40 ml/ 
^i-, UV 254 nm) T«S!t^lB{k^<fe 1 0 8, 300 mg (iR^ : 36 X) ^B^IB^tL 
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'HNMR (fippm. CDCl,): 7.86(dd. J=0. 7Hz. 1. 7Hz. IH). 7.61(brs. 2H). 7.05((ld. 
J=0.7Hz. 3.3H2. iro. 6.66(dd. J=l. 7Hz. 3. 3Hz. IH). 6.03(s. IH). 3.53(brt. 
4H). 3. 19(s. 2H). 2.63(brt. 4H) 
Mass (m/z): 343 (M*) 

IR (KBr. cm-'): 1655. 1610. 1560. 1448. 1417. 1392. 1236 

: >270 x: 
Ttm^m ; C,sH,AO, t VX 
HSiJM (%) : C 46.61, H 5.66. N 25.43 
thM a) : C 46.39. H 5.71. N 25.24 
1 0 9 

(±) - S - - 7 - ( 4 - (1 - xh:^v:i!7;u>i^-jux^;u)e^^s;r: 
JU) - 2 - (2 - ^U;!/) [1.2.4l hU7ya[1.5-c1tfij$>;> ijggiii i 
09) 

mmme imibti^it^^^ ei ^^XSH - xh=irv^;pjK-;ux5^;i/)fcf/^^^>7 

W : 62 X (efe«»*) 
Mass (m/z): 385 (M*) 

IR (KBr. cr'): 1740. 1680. 1628. 1568. 1491. 1444 

: 220-224 X: 
7C^5>*f : Cj^HjgNjGj 2. OHCl i LT 

nmm. (%) c 47.26. h 5.54, n 21.25 

tf»M (!i;) : C 47.16. H 5.49. N 21.39 

mmm no 

_(±) - 5 - 7$/ - 2 - (2 - 7U;u) - 7 - ( 4 - (1 - ;^;i/^4^i/;ux^ 
;p) vx;p) [1. 2. 4] h u 7^0 [1. 5-cl H'J s c-fb^ti 1 1 o) 

^M^j 1 0 9T#e>n§{k^«fe 1 0 9 ^js^rii 1 0 8 tmmzLxmmt 

^tl 1 1 0 

iR^ : 38 X (n±mm 
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'HNMR(5ppin. CDCl,): 7.58(dd. J=0. 7Hz. 1. 7Hz. IH). 7.62(brs. 2H). 7.06(dd. 
1=0. 7Hz. 3.3Hz. IH). 6.67(dd. J=l. 7Hz. 3. 3Hz. IH). 6.02(s. IH). 3.53(brt. 
4H). 3.28(q. 1=6. 9Hz. IH). 2. 57-2. 73 (m. 4H). 1.21(d. J=6. 9Hz. 3H) 
Mass (m/z): 357 (M*) 

IR (KBr. cm'): 1649. 1614. 1560. 1444. 1390. 1240 
MA : 229-230 

7tB^¥r ; C,(H,sN,03 0. 4MeOH 0. 6HjO t LT 

mmm «) : c 51. 43. h e. 09. n 25. ss 

(X) : C 51. 70. H 5. 76. N 25. 73 

mmm 1 1 1 

(±) - 5 - - 2 - (2 - 7U;U) - 7 - (4 - ( (2 - bKD:it^-> - 1 

- p^5^;i.) X9-JV) e^7>^iiji.) [1.2.4] h'J7-yD[i.5-c]bfU5-:;> (^b^/Kj 
111) 

^M«a|l 0 9T#e»n^fb^tll 0 9, 1.86 g (4.83 minol) ^ THF, 50 ml (Cig 
mU zn\Z)iimi!7^mity)\.^-^A^)^ryj^^ ^lOm O.eemmol) «^T, 

0 x:-cimmmwLtz, Kmim. Kitsmm\zi^x9-)],x-7-jv. 50 mi 

:«7^A^DTN^^7^- [^'□a7lN;|.A-pt;$'/-;i. (97:3~90:10) , ^yy"- 
S^3>] T^ISIb, e*i^X5^;U-A:^1J->T^i^^LT^|3{b^i^l 11, 360 mg 

(w : 22 %) ^v-rnm^tLxmr^o 

'HNMR (5ppm. CDCI3): 7.59(dd. J=0. 7Hz. 1. 7Hz. IH). 7. 16(dd. J=0. 7Hz. 
3.3Hz. IH). 6.56(dd. J=l. 7Hz. 3. 3Hz. IH), 6.04(s. IH). 5.62(brs. 2H). 3.32- 
3. 71(in. 6H). 2. 84-3.30(111. IH). 2. 71-2. 84(in . 2H). 2. 45-2. 63 (m. 2H). 0.94(d. 
J=6. 9Hz. 3H) 
Mass (m/z): 343 (M*) 

IR (KBr, cm-'): 1674. 1655. 1606. 1560. 1444. 1228 
Mlk : 203 r 

Ttmi^m : CisHjiNA tbX 
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^mm. i%) : C 55. 98. H 6.22. N 28.68 
WrM-m (%) : C 55. 96. H 6.16. N 28.55 

ztmmizLT&rfmmMi 1 2-1 i9^mmL. it^i^i 1 2-11 9^mz. 
mmm 112 

5 - - 7 - (4 - (ten - •^h^i^ti)l^:^=.)l) bf^^v?z:jl.) - 2 - (2 

- 7u;u) [i.2.4]h'j7\/Dri.s-c]tfu$s;> at^ti 1 1 2) 

iR^ : 85 X 

•H NMR (6 ppm, CDCI3) : 7. 58(dd. J=0. 7Hz, 1. 7Hz. IH). 7. IBCdd. J=0. 7Hz. 
3.3Hz. IH). 6.56(dd. J=l. 7Hz. 3. 3Hz. IH). 6.03(s, IH). 5.64(brs. 2H). 
3. 55(s. 8H). 1.49(s. 9H) 
Mass (ni/z): 385 (M*) 

IR (KBr. cm-'): 1699. 1652, 1608. 1556. 1446. 1417. 1228. 1172 
IMji^ : 188-189 t: 

Ttm^^ : C.gH^N^Oj 0. SCjHsCHj 0. 4H,0 tLX 
^S"M (%) ■ C 58.84. H 6.33. N 22.34 
fh^ffl W : C 58.86. H 6,39. N 22.35 
113 

5 - 7$y - 7 - (4 - t^ )V^)l^\d^^i?~)l) - 2 - (2 - [1.2.41 h 

U7yD[l. 5-c]brU$>^> ({b^ife 1 1 3) 
iR^ : 12 « i&^mm 

'HNMR (dppm. CDCI,): 8.14(s. IH). 7.60(dd. J=0. 7Hz. 1.7Hz. IH). 7.16(dd. 
J=0.7Hz. 3.3Hz. IH). 6.57(dd. J=l. 7Hz. 3. 3Hz. IH). 6.07(s. IH). 5.67(brs. 
2H). 3. 47-3. 72 On. 8H) 
Mass (m/z): 313 (MO 

IR (KBr. cr'): 1653. 1649. 1610. 1558. 1439 
M : >270 "C 
114 

5 - 7$y - 7 - (cis - 3. 5 - P;^^}\^\d^^z^-Jl) - 2 - (2 - 7 ij JU) 
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[1. 2. 43 h U 7\/P [1. 5-c] \f0^i?> iit^m 114) 

JR^: 73 X (of^^mm 

'HNMR ((Jppm. CDCI3): 7. 58(dd. J=0. 7Hz. 1. 7Hz. IH). 7. 15(dd. J=0. 7Hz. 
3.3Hz. IH). 6. 56(dd. J=l. 7Hz, 3. 3Hz. IH). 6. 01 (s. IH). 5. 6I(brs. 2H). 

4. 12(d, J=12.2Hz. 2H). 2. 86-3. 00 (m, 2H). 2.43(dd. J=10.6Hz. 12. 2Hz. 2H). 
1. 15(d. J=6.3Hz. 6H) 

Mass (m/z): 313(U') 

IR (KBr, cm"'): 1687. 1653. 1633. 1558. 1506 
Hl!.^ : 212 "C ij^M) 

mmm 115 

5 - - 7 - (cis - 3. 5 - - 4 - :^^)l\f^yi^-)V) - 2 - (2 

- 7 u ;u) [1. 2. 4] h u yyp [1. 5-c3 bf' J $ j^Bgii ak^^iji 1 1 5) 

» : 14 ii; (Bmm 

Mass (m/z): 327 (MO 

IR (KBr. cm-'): 1684. 1650. 1646. 1636. 1504 
Mj^ : 253 -C i^M) 

7tm^¥T : Ct^iSA 1. 5HC1 2. 0H,0 tLX 
IliBdM (%) : C 46.03. H 6.39. N 23.32 
WrWm i%) : C 45. 96. H 6. 39. N 23. 45 

116 

5 - 7^ y- 7 - (4 - ^>v;|/ - cis - 3. 5 - - 2 - . 

(2 - 7UJ1/) [1.2.4] hU 7^0 [1. 5-c] e«J$S^> 1 1 6) 

IR^ : 29 % (J^^H&m 

'HNMR {6 pm. CDCI3): 7.58(dd. J=0. 7Hz. 1. 7Hz. IH). 7. 22-7. 41 (m. 5H). 
7. 15(dd. J=0. 7H2. 3.3Hz. IH). 6. 56(dd, J=l. 7Hz. 3. 3Hz. IH). 5.99(s. IH). 

5. 56(brs. 2H). 4. 01 (d. J=12. 2Hz. 2H). 3.85(s. 2H). 2. 63-2. 89 (m. 4H). 1. 12(d. 
J=5. 6Hz. 6H) 

Mass (m/z): 403 (M*) 

IR (KBr, CD-'): 1668, 1652. 1646, 1606. 1558 
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Mj^ : 195-196 *C 

mmm in 

5 - 7$ y - 7 - (cis - 3, 5 - - 4 - (2 - h^zyJi^)\^) 

P-M - 2 - (2 - [1.2.4] h'J7-/D[l.S-c]br'J$i;> 1 1 

7) 

W : 65 % 

'HNMR (fippm. CDCl,): 7.58((Id. J=0. 7Hz. 1. 7Hz. IH). 7. 14(dd. J=0. 7Hz. 
3.3Hz. IH). 6.55(dd. J=l. 7Hz. 3. 3Hz. IH). 5.99(s. IH). 5. SKbrs. 2H). 
4.00(d. J=10.6Hz. 2H). 3.44(t. J=6. 6Hz. 2H). 3.34(s. 3H). 2.92(t. J=6. 6Hz. 
2H). 2.62-2.74(m. 4H). 1. 17(d. J=5. 9Hz. 6H) 
Mass (m/z): 371 (M*) 

IR (Pr. cm"'): 1654. 1612. 1557. 1448 
M}^ : 179-180 V 

7C^^*f ; C.sHjsNtOj <h LT 



a) : C 58.06. H 6.98. N 26.42 
ti-^fil (%) : C 58. 21. H 6. 78. N 26. 40 

mmm 1 1 s 

5 - 7$y - 7 - (4 - (2 - ^>z^)\.^^i^j:^)U) - cis - 3.5 - yp^5";|/br 

- 2 - (2 - 7U;u) [1.2.4] h'J7yp[i.5-c]bf'jas;> (-ft-^ti 

118) 

iR¥ : 24 X (SfilK^jK) 

'HNMR (6ppn. CDCl,): 7. 58(dd. J=0. 7Hz. 1. 7Hz. IH). 7. 28-7. 34 On. 5H). 
7.15(dd. J=0.7Hz. 3. 3Hz. IH). 6.55(dd. J=1.7Hz. 3. 3Hz. IH). 5.98(s. IH). 
5.59(brs. 2H). 4.51(s. 2H). 3.99(d. J=11.5Hz. 2H). 3.54(t. J=6. 6Hz. 2H). 
2.99(1. J=6.6Hz, 2H). 2. 61-2. 72(in. 4H). 1. 16(d. J=5. 9Hz. 6H) 
Mass (m/z): 447 (M*) 
IR (KBr. cm-'): 1653. 1606. 1556 
: 135 t; 
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a) : C 64. ei. H 6.76. N 21.99 
Wrnm i%) : C 64.41. H 6.53. N 21.91 

mmm 1 1 9 

5 - - 7 - (els - 3.5 - - 4 - (3 - y:^-)V/a\:;j\,) 

yz^-ji) - 2 - (2 - yij)i) ri. 2.4] mTVDri.5-c]bfus-:;> nt^i^ i 

1 9) 

'HNMR(5ppin. CDCI,): 7. 57(d(l. J=0. 7Hz. 1. 7Hz. IH). 7. 31-7. 14(di. 6H). 
6.54(dd. J=0.7Hz. 3.3Hz. IH). 5.97(s. IH). .5.72(brs. 2H). 3.99(d. J=8. 6Hz. 
2H). 2.81(d. J=8.6Hz. 2H). 2. 71-2. 61 (m. 4H). 2.55(t. J=7. 9Hz. 2H). 1.65- 
1.79(in. 2H). 1.07(d. J=5. 3Hz. 6H) 
Mass (m/z): 431 (M*) 

IR (KBr. cr'): 1668. 1653. 1603. 1558 
Sl!^ : 154-155 

7C^^)-*f ; Ci4H„N,0 0. ICeHjj tLT 

mmm (%) c 66.98. h 7. 12. n 22.33 

(%) : C 67. 16. H 6.92. N 22.29 

Mmm 12 0 

5 - - 7 - (cis - 3.5 - - 4 - (2 - hKD=t^->x5^;U) 

yi^=L)i) - 2 - (2 - 7U;P) ri.2 .4]h-j7VDri 5-c3tf'J$s;> i 

2 0) 

^Jfi^l 1 ST-n^n^it^mi is, 1.29 g(2.88 mol)^mit^9-U>. e mi 
(28.8 mmol) SrJp^T^MT 42 mmmvrz. Kf^mT^. Kmmiz^aat^ 

^^Mffi®^ LTl#€>n^^S2rX^-y;i,-CS^^LTMIB{k^tll 2 0/502 
mg mm : 59 3!) ^afe!^*<h LXfirc. 

'HNMR (5 PPD1. CDCI,): 7.58(dd. J=0. 7Hz. 1. 7Hz. IH). 7. 15(dd. J=0. 7Hz. 
3.3H2. IH). 6.55(dd. J=l. 7Hz. 3. 3Hz. IH). 5.99(s. IH). 5.66(brs. 2H). 
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3.96(d. J=10.9Hz. 2H). 3. 61 (dt (broad). 2H). 2. 67-2. 82 On. 6H). 2.46(brt. IH). 
1. 16(d. J=5.9Hz. 6H) 
Mass (m/z): 357 (M*) 

IR (KBr. cm-'): 3418. 1647. 1616. 1562. 1516. 1485. 1444. 1217 
: 207-209 V 

^JBIM (%) : C 57.30. H 6. 58. N 27.55 
tf^M (%) : C 57. 13. H 6.49. N 27.43 

mmm 1 2 1 

5 - 7$y - 2 - (2 - 7'j ;u) - 7 - ^:^^ji.;i>uy [1.2.41 hurypn. 5- 

c3tfU$S^> (it^!^ 12 1) 

iZLT^mm 1 2 1 *IIJfiL, it^m 1 2 1 
m : 34 X (afei|!&*) 

'HNMR (<5ppiD. CDCI3): 7. 59(dd. J=0. 7Hz. 1. 7Hz. IH). 7. 15(dd. J=0. 7Hz. 
3.3Hz. IH). 6.56(dd. J=l. 7Hz. 3. 3Hz. IH). 6.01(s. IH), 5.62(brs. 2H). 
3.95(t. J=5.0Hz. 4H). 2.67(1. J=5. OHz. 4H) 
Mass Wi): 302 (M*) 

IR (KBr. cm-'): 1658. 1647. 1608. 1508. 1442. 1415. 1223. 1207 

: 253-255 X: 
ytm^m ; C„H„NeOS t LT 
^MM. (%) : C 49. 87, H . 4. 54. N 26. 24 
tf^ffl (X) : C 49. 57. H 4. 93. N 26. 68 
12 2 

5 - 7Sy - 2 - (2 - 7U;P) - 7 - (4 -b H D=^'>tf^'J y-JP) [1. 2. 4] h 
UT7a[1.5-c]bfU$>?> (it-^m 12 2) 

6 2 tmm\zLxmmm 1 2 1 ^mmL, it^m 1 2 2 

W:44 X (ar^^fiiH-JKS) 
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'HNMR (appm. CDCl,) : 7.58(dd. J=0. 7Hz. 1.7Hz. IH). 7. 16(dd. J=0. 7Hz. 
3. 3Hz. IH). 6.56(dd, J=l. 7Hz. 3. 3Hz. IH). 6.06(s. IH). 5.60(brs. 2H). 3.90- 
4.09(10. 3H). 3.15-3.29(10. 2H). 1. 91-2. 05(id. 2H). 1. 51-1. 66(id, 3H) 
Mass (m/z): 300 (M*) 

IR (KBr. cr'): 1653, 1612. 1558. 1444. 1219 
Bl!;^ : 207-208 t 

Ttm^^ ; CuH,jN.O, 0. 7CeH5CH, 0. lAcOEt tLX 

mmm (%) : c 59. ss. h 5. 84. n 24. 22 

th^fii (X) : C 59.71, H 5.83. N 24.29 

1 2 3~i 3 2^mmL. it'tmi 2 3~i 3 2^mcc 
m^m 12 3 

5 - / - 2 - (2 - 7'j;P) - 7 - (4 - yatfJUe^^S^-Jl.) Cl.2.4lh 
U7yP[1.5-c]t;U$>^> (^b^tl 1 2 3) 
IR^ : 53 JK (^±6«&5^) 

'HNMR (fippm. CDCl,): 7. 58(dd. J=0. 7Hz. 1. 7Hz. IH). 7. 15(dd. J=0. 7Hz. 
3.3Hz. IH). 6.55(dd. J=l. 7Hz. 3. 3Hz. IH). 6.02(s. IH). 5.67(brs. 2H). 
3.56(t. J=5.0Hz, 4H), 2.53(t, J=5. OHz. 4H). 2.35(t. J=7. 6Hz. 2H). 1 51- 
1. 59(ni, 2H), 0. 93(t, J=7. 6Hz, 3H) 
Mass (m/z): 327 (M*) 

IR (KBr. cm'): 1660, 1606, 1568. 1440. 1417, 1223 
Mj^: 191-192 X: 
5n3g5i'*f : C„H„N,0 tVX 

(%) : C 58.29, H 6.63. N 30.07 

(%) : C 58.70. H 6.47, N 29.95 
12 4 

5 - 7$ y- 7 - (4 -7U;Ufcf^7>^:i;U) - 2 - (2 - 7'j;i/) [1.2.4]h'j7 
7o[I. 5-c]tfU$S^> «k^!fe 12 4) 
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iR¥ : 60 x m^mm) 

'HNMR (fippm. CDCl,): 7.58(dd. J=0. 7Hz. 1. 7Hz. IH). 7. 15((ld. J=0. 7Hz, 
3.3Hz. IH). 6.55(dd. J=l. 7Hz. 3. 3Hz. IH). 6. 03(s. IH). 5. 89(ddd. J=6. 6Hz. 
10.2Hz. 17.2Hz. IH). 5. 77(brs. 2H). 5.23(dd. J=l. 7Hz. 17. 2Hz. IH). 5.20(dd. 
J=1.7Hz. 10.2Hz. IH). 3.57(t. J=5. OHz. 4H). 3.05(d. J=6. 6Hz. 2H). 2. 54(t. 
J=5. OHz. 4H) 
Mass (m/z): 325 (MO 

IR (KBr. cr'): 1666. 1653, 1606. 1553. 1444. 1226 

: 210-211 r 
7C^^«f ; C.eH.gN^O 0. 2HjO t LX 

(%) : C 58.83. H 5.85. N 30.15 
tf^M (X) : C 59. 06. H 5.89. N 30.14 
12 5 

5 - - 2 - (2 - 7U;U) - 7 - (4 -ts^T U JV\:^<yi^-)V) [1. 2. 41 h 

'J7^/D[l. 5-c3bf'J$v> 12 5) 

W : 51 X 

'HNMR (dppm. CDCI3): 7.58(dd. J=0. 7Hz. 1. 7Hz. IH). 7. 15(dd. J=0. 7Hz. 
3.3Hz. IH). 6.55(dd. J=l. 7Hz. 3. 3Hz. IH). 6.03(s. IH). 5. 83 (ddd. J=6. 6Hz. 
10.2Hz. 17.2Hz. IH). 5. 69(brs. 2H). 5.09(dd. J=l. 7Hz. 17.2Hz. IH). 5.03(dd. 
J=1.7Hz. 10.2Hz. IH). 3.58(t. J =5. OHz. 4H). 2.57(1. J =5. OHz. 4H). 2.53- 
2. 45(in. 2H). 2. 34-2. 04 (m. 2H) 
Mass (m/z): 339 (M*) 

IR (KBr. cm-'): 1670. 1655. 1651. 1606. 1556. 1443. 1417. 1242, 1225 
m^: 185 X: 

Ttm^^ : C„H„N,0 0. 2H2O t LX 

(%) : C 59. 52. H 6. 27. N 28. 72 
tf^ffl (X) : C 59. 53. H 6. 29. N 28. 58 

nmm 126 

5 - 7$y - 7 - (4 - (2 - y)V:tUJL^}[,) lf^^s^-;u) - 2 - (2 - 7 U 
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M [i.2.43S' J7-/nn.5-c]bf'J5-:;> at^i^ i 2 6) 
iR^: 54 % 

'HNMR (5ppin, CDCl,): 7.58(dd. J=0. 7Hz. 1. 7Hz. IH). 7. I5(dd. J=0. 7Hz, 
3.3Hz. IH). 6.55(dd. J=l. 7Hz. 3. 3Hz. IH). 6.03(s. IH). 5. 66(brs, 2H). 
4.61(dl. J=47.5Hz. 5.0Hz. 2H). 3.59(t. J=5. OHz. 4H), 2.75(dt. J=28. 4Hz. 
5.0Hz. 2H). 2.64(t. J=5. OHz. 4H) 
Mass (m/z): 331 (M*) 

IR (KBr. cr'): i653. 1608. 1558. 1446 
WiJ^ : 219 t: 

Ttm^m ; C,5H,gN,GF tLX 



mmm (%) c 53. 40. h 5. 44. n 29. 04 

it^M i%) : C 53.50. H 5.57. N 29. 11 

nmm 1 2 7 

5 - T$y - 7 - (4 - (3 - 7;i/:tP^atfJP) e^^s;-;^.) - 2 - (2 - - 
U M [1. 2. 41 h U p [1. 5-c] bf U $ v> (fb^t) 1 2 7) 
W : 62 % i^^nm) 

'HNMR (5ppin. CDCl,): 7. 58(dd. J=0. 7Hz. 1. 7Hz. IH). 7. 16(dd. J=0. 7Hz, 
3.3Hz. IH). 6.55(dd. J=l. 7Hz. 3. 3Hz. IH). 6.03(s. IH). 5.74(brs. 2H). 
4.53(dt. J=47.2Hz. 5. 9Hz. 2H). 3.55(t. J=5, OHz. 4H). 2.53(t. J =5. OHz. 4H). 
2.52(t. J=7.6Hz. 2H). 1.91(dtt. J=25. 4Hz. 5. 9Hz. 7. 6Hz. 2H) 
Mass Wz): 345 (M*) 

IR (KBr. cm'): 1659. 1614. 1558. 1442, 1417. 1223 

fil!^ : 201-202 

TC^^^^T ; C,sH„NtOF tLT 

(%) : C 54. 37. H 5. 84, N 27. 62 

(%) : C 54. 22. H 5. 97. N 27. 67 

mmm 12 8 

5 - - 7 - (4 - (4 - yjl^rta-y^M \f^3z^=.)U) - 2 - (2 - 7 tj 

)l) [1.2.4] m7>/D[l.5-c]bf'JS-:;> Ut^l^ 1 2 8) 
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'HNMR (dppm. CDCl,): 7.58(dd. J=0. 7Hz. 1. THz. IH). 7. 15(dd. J=0. 7Hz. 
3.3Hz. IH). 6.55(dd. J=l. 7Hz. 3. 3Hz. IH). 6. 03(s. IH). 5.62(brs. 2H). 
4.48(dt. J=47.5Hz. 5. 9Hz. 2H). 3.56(t. J=5. OHz. 4H). 2. 53(t. J=5. OHz. 4H). 
2.43(1. J=7. 3Hz. 2H). 1. 62-1. 81 (in. 4H) 
Mass (m/z): 359 (M*) 

IR (KBr. CB-'): 1658. 1655. 1564. 1560. 1442. 1227 

Bl!^: 120-123 r 

tlM^^ ; C.iHjjNjGF 0. 2HiO t LX 

(%) : C 55.99. H 6.25. N 27.25 
th^ffl (.%) : C 56. 25. H 6. 22. N 27. 01 

mmm 129 

5 - 7$y - 2 - (2 - yU)l ) - 7 - (4 - (2.2.2 - S 'J 7 JU;tDX5^;i.) 

[1. 2.4] H'j7>/pri. 5-c]e'j as? > at^i^ i 2 9) 

W : 50 !i; (Sfi^jy^S) 

'HNMR ((5ppin. CDCI3) : 7.59(dd. J=0. 7Hz. 1. 7Hz. IH). 7. 16(dd. J=0. 7Hz. 
3.3Hz. IH). 6.56(dd. J=l. 7Hz. 3. 3Hz. IH). 6.03(s. IH). 5.62(brs. 2H). 
3.58(t. J=5.0Hz. 4H). 3.03(q. J=9. 6Hz. 2H). 2.77(1. J=5. OHz. 4H) 
Mass (m/z): 367 (MO 

IR (KBr. cr'): 1678. 1657. 1610. 1558. 1271. 1153 

: 249-251 "C 
7C^^*f : C,5H,eN,0F, tLX 

nmm (%) . c 49. 19. h 4.35. n 27; o4 

tf^M (%) : C 49. 05. H 4.34. N 26.69 

nmm 1 3 0 

^ ~ - 7 - (4 - ( 3 - '>^a^^iy)izfa\f)i) - 2 - (2 

- 7'j;P) [1.2.43 m7ypri.5-c] bf'J$S^> 13 0) 

iR^: 70 % i^m^^Vt^) 

'HNMR (dppm. CDCl,): 7. 58(dd. J=0. 7Hz. 1. 7Hz. IH). 7. 14(dd. J=0. 7Hz. 
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3.3Hz. IH). 6.55(dd. J=l. 7Hz. 3. 3Hz, 1©. 6.02(s. IH). 5.62(brs. 2H). 
3.56(t. J=5.0Hz. 4H). 2.52(t. J=5. OHz. 4H). 2.35(t. J =7. GHz. 2H). 1.45- 
1.86(in. 7H). 1.09-1. 35(iD. 6H). 0. 80-1. 04(ni. 2H) 
Mass (m/z): 409 (MO 

IR (KBr. cin-'): 1652. 1610. 1552. 1444. 1240 
MM,: 189 V 

Ttm^^ : C„H„N,0 t UT 
^iMM (X) : C 64. 81. H 7. 88. N 24. 50 
tf^M i%) : C 64. 52. H 7. 63. N 23. 94 



mmm isi 

7 - (4 - 7-fch:n;i.fc;/>;7-:^:i;p) - 5 - - 2 - (2 - ri.2.4l 
h'J7VD[l. 5-c]tfU$S^> (^b-&tf 13 1) 
iR¥ : 35 X (efi!K^5N) 

'H NMR (5 ppm. CDCl,): 7.59(dd. J=0. 7Hz. 1. 7Hz. IH). 7. 16(dd. J=0. 7Hz. 
3.3Hz. IH). 6. 56(dd. J=l. 7Hz. 3. 3Hz. IH). 6.03(s, IH). 5. 61(brs. 2H). 
3.61(t. J=5.0Hz. 4H). 3.27(s. 2H). 2.59(t. J =5. GHz. 4H). 2. 19(s. 3H) 
Mass (m/z): 341 (MO 

IR (KBr. cm"'): 1653. 1610. 1558. 1417. 1230 
Bll.'^ : 167 V 
13 2 

5 - 7Sy - 2 - (2 - yVM - 7 - (4 - (3 - :t4^V - 3 - yg^-JV^nif: 
)l) \d^yP- )\.) [1.2.4] l>»J7v/D[i.5-clfcfij$.:;> 132) 

w : 31 x (^tnmm) 

'HNMR (6 ppm. CDC!,): 7.98(d. J=6. 9Hz. 2H). 7. 58(dd. 1=0. 7Hz. 1. 7Hz. IH). 

7. 57(d. J=7.3Hz. IH). 7.48(dd. J=6.9Hz. 7. 3Hz. 2H). 7. 15(dd. J=0. 7Hz. 3. 3Hz. 
IH). 6.56(dd. J=l. 7. 3.3Hz. IH). 6.03(s. IH). 5.63(brs. 2H). 3. 57(t. 

J=5.0Hz. 4H). 3.24(t. J=7. 3Hz. 2H). 2.90(t. J=7. 3Hz. 2H). 2. 61 (t. J=5. OHz. 
4H) 

Mass (m/z): 41 7 (MO 
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IR (KBr. cr'): 1670. 1653. 1606. 1560. 1446. 1417. 1226 
Mj^: 181-183 X: 

Ttm^^ ; C„H„N,0, 0. ICHjCH, t VX 

(X) : C 63. 67. H 5.73, N 23.16 

mnm i%) c 63. 90. h 5. 62. n 22. 93 
mmm 13 3 

(±) - 5 - 7$y - 2 - (2 - 7»J;M - 7 - (4 - (3 - bHa^^v - 3 - 
7xn;pyab!;t.) [i. 2. 41 K »J7>/d[i. s-dtrf 'J s --^v at^i^ 

13 3) 

^»ji 3 2rm^n^it^!^i 3 2S:fflii. mmmi 1 1 tmrnizLxi^Bit-^ 

^ 13 3 ^mco 

iR^ : 39 X (B^mm) 

'HNMR (6 pm CDCl,): 7. 59(dd. J=0. 7Hz. 1. 7Hz. IH). 7. 26-7. 39(in. 5H). 
7.16(dd. J=0.7Hz. 3.3Hz. IH). 6.56(dd. J=l. 7Hz, 3. 3Hz, IH). 6.05(s. IH). 
5.60(s(br). 2H). 4.98(t. J=6. 8Hz. IH). 3.63(t. J=5. GHz. 4H). 2. 55-2. 88(in. 
6H). I. 88-2. 01 (m. 2H) 
Mass (m/z): 41 9 (M*) 

IR (KBr. cr'): 1653. 1612. 1558, 1442. 1417. 1224 
Mj^ : 159-160 

TC^^^f : C„H,5N,0, O.3H2O tLX 

nmm (%) c 62. 15. h 6.04. n 22.92 

th^i (%) : C 62. 19. H 6.07. N 23.08 
^1^^ 13 4 

5 - T^y - 2 - (2 - - 7 - (4 - (1 - :t^v. 3 - 7a:-;i.VnP 

M far^7y-;i.) [1.2.4im T'/D[i.5-ciei)?^^-V (it^!^ 1 3 4) 

mmm 4 3 xn ^n^it^^ 4 3 v^. mmm 4 4 ti^^tc uxMis^b^ti 1 

3 4<&f#fc. 

IR^ : 27 X (B^mm 

•HNMR (dppm. CDCl,): 7.59(dd. J=0. 7Hz. 1. 7Hz. IH). 7.18-7.33(m. 5H). 
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7. 16(dd. J=0.7Hz. 3. 3Hz. IH). 6.56(dd. J=l. 7Hz. 3. 3Hz. IH). 5.99(s. IH). 
5.66(brs. 2H). 3.75(t. J=5. OHz. 2H). 3.51(t. J=5. OHz. 2H). 3. 44-3. 53 (m. 4H). 
3.01(t. J=7.75Hz. 2©. 2. 67(t. J=7. 75Hz. 2H) 

Mass (m/z): 41 7 (MO 

IR (KBr. cm'): 1653. 1645. 1610. 1558. 1446. 1437 
Ttm^Vf : C„H„N,0, t bX 

mmm (%) c 63.31. h 5.67. n 23.30 
anm (%) : c 63.30. h 5.55. n 23.49 
mmm 135 

5 - 7$y - 7 - (4 - :/5^JUtf/^^v-J|/) - 2 - (2 - [1.2.4im 
7*/P[1.5-c]brU$>?> at'^^ 1 3 5) 

*WJ4 3T#?>tlS<t;^«^4 3, 500 mg (1.75 nmol) ^mt:<^U>. 10 ml 
^^Xmm. 1 ml CintC n->^5";i^7;i/xt F, 1.6 ml (17.5 mmol) ^ 

^U7iimitE.mmns^mi-h^jOA. m mg (3.5 mmoi) ^mx. 22 mm 

^S$rvU:^y;U;t7^A^DTh^^7^'— [^□n7jN;|/A-^:$'y— ;u (99:1-- 
95:5) , ify7'-i^3>] TUSSSIL, I^KX5^;i/-^:^lJ->TTO^L/T^iB{b^ 
<^ 1 3 5 , 270 mg (JR^ : 45 X) $afi!it5)?<i: Lxntzo 
'HNMR(appm. CDCI3): 7.58(dd, J=0. 7Hz, 1. 7Hz. IH). 7. 14(dd. J=0. 7Hz. 
3.3Hz. IH). 6.55(dd. J=l. 7Hz. 3. 3Hz. IH). 6.03(s. IH). 5. 60(brs. 2H). 
3.57(1. J=5.0Hz. 4H). 2.53(t. J =5. OHz. 4H). 2. 38(t. J=7. 6Hz. 2H). 1.28- 
I. 70(m. 4H). 0. 94(t. J=7. 26Hz. 3H) 
Mass (m/z): 341 (M*) 

IR (KBr. cm'): 1655. 1608. 1560. 1439. 1225 
Mj^ : 217-223 X: 
7n3^5i-#f ; C„H„N,0 tLX 

(%) : C 59.71. H 6.87. N 28.72 
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tf^M (%) : C 59.81. H 6.79. N 28.71 

3 5 tmmizLx&.rmmm 1 3 6~ 1 4 1 timmv. it^m 1 3 e - 1 4 1 ^# 
^mm 1 3 6 

5 - r^J - 2 - (2 - y^) )V) - 7 - (4 - (2 - ^^)],':fu\i)V) bf^^v^n 
)V) [1.2.4] m 7 '/□[!. 5-c]tfiJ$j^ > iit^tfy 1 3 6) 
JR^ : 50 X (^T^tf^ii) 

'HNMR((5ppi. CDCI3): 7.58(dd, J=0. 7Hz. 1. 7Hz. IH), 7. 15(dd. J=0. 7Hz, 
3.3Hz. IH). 6.55(dd, J=l. 7Hz. 3. 3Hz. IH). 6.02(s. IH). 5.67(brs. 2H). 
3.54(t. J=5.0Hz. 4H). 2.47(t, J=5. OHz. 4H). 2. 13(d. J=7. 3Hz. 2H). 1.76- 
1.91(in. IH). 0. 92(d. J=6. 6Hz. 6H) 
Mass (n/z): 341 (M*) 

IR (KBr. cm-'): 1662, 1608. 1557. 1439. 1416. 1234. 1205 
iilt.^^ : 204 "C 

TC^^tff ; C,7H23N70 t LT 
^ffiijffl (X) : C 59. 80. H 6.90. N 28.98 

mnm <%) c 59. si. h 6. 79. n 28. 72 
^mm 1 3 7 

5 - - 7 - (4 - (5 >^pyptf;u>(5^;i/) fcf^5v-;i/) - 2 - (2 - y 
U;P) [1. 2.4] h'j7>/p[1.5-c3bfU$i^> (-fb^J^ 1 3 7) 
W : 46 « (Sfiia^^) 

'HNMR(5ppiD. CDCl,): 7.58(dd. J=0. 7Hz. 1. 7Hz. IH). 7.15(dd. J=0. 7Hz. 
3.3Hz. IH). 6.55(dd. J=l. 7Hz. 3. 3Hz. IH). 6.03(s. IH). 5.61(brs. 2H). 
3.59(t. J=5.0Hz. 4H). 2.62(t. J =5. OHz. 4H). 2.31(d. J=6. 6Hz. 2H). 0.83- 
l.OOdn. IH). 0.50-0.68(111. 2H). 0. 1 0-0. 21 (m, 2H) 
Mass (m/z): 339 (MO 

IR (KBr. cr'): 1670. 1608. 1559. 1444. 1242 
gl!^ : 207-208 
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^»JM (%) : C 60.03. H 6.35. N 29.08 
tf^M (%) : C 60. 16. H 6.24. N 28.89 

mmm 1 3 s 

5 - 7$y - 2 - (2 - 7U;P) - 7 - (4 - (4 - h'J-7JU:tP^h4^->^>S? 

if^^i^:::;!/) [1. 2. 4] h U7yD[i. s-ci tf u s ak^#, 1 3 8) 

M : 41 X (efe«»5N) 

'HNMR (fippm. CDCI3): 7.58((ld. J=0. 7Hz. 1. 7Hz. IH). 7.39(d. J=8. 6Hz. 2H). 
7. 18(d. J=8. 6Hz. 2H), 7. 16(dd. J=0. 7Hz. 3. 3Hz. IH). 6. 56(dd. J=l. 7Hz. 3. 3Hz. 
IH). 6.02(s, IH). 5. 65(s(br). 2H), 3.56(t(br). 6H). 2. 54(brt, 4H) 
Mass (m/z): 459 (M*) 

IR (KBr. cr'): 1674.1657. 1651. 1606. 1558. 1444. 1273, 1224, 1170 
ll!l^:216'C 

TCM^^ ; CjiHjoN^OjFs tLT 

(%) : C 54.81. H 4.25. N 21.18 
tf^M (%) : C 54.90. H 4.39. N 21.34 
13 9 

5 - 7S.y - 2 - (2 - - 7 - (4 - V T^P bf ;P bf ^ 7 v-^U) 

[1.2, 4] m77D[1.5-c]bfU$>?> ({k'&tl 1 3 9) 
W : 65 it; (Sfelt*) 

'HNMR (fippin. CDClj): 7. 58(dd. J=0. 7Hz, 1. 7Hz, IH). 7. 15(dd. J=0. 7Hz. 
3.3Hz. IH). 6. 55(dd. J=l. 7Hz. 3. 3Hz. IH). 6.02(s. IH). 5.64(brs. 2H). 
3.56(t. J=5.0Hz. 4H). 2. 71 (q. J=6. 6Hz. IH). 2.61(t. J=5. OHz. 4H). I.07(d. 
J=6.6Hz. 6H) 
Mass (m/z): 327 (M*) 

IR (KBr. cr'): 1668. 1647. 1614. 1603. 1444. 1233. 1205 
ill!^ : 221-222 t: 

{%) : C 58. 60. H 6. 60. N 30. 34 
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$fnm (%) : C 58.70. H 6.47. N 29.95 

mmm 140 

(±) - 5 - - 2 - (2 - 7'J;i^) - 7 - (4 - (1 - :^9-)lzfn\dJ\^) 

fcf^^'>— ;u) [1.2.4] m7yp[i.5-c3bfu$-:;> at^m 1 4 0) 

: 33 % (^^nm) 

'H NMR (<5 ppm. CDCl,): 7.58(dd. J=0. 7Hz. 1. 7Hz. IH). 7. 15(dd. J=0. 7Hz. 
3.3Hz. IH). 6.55(dd. J=1.7Hz. 3. 3Hz. IH). 6.02(s. IH). 5. 63(brs. 2H). 
3.54(t. J=5.0Hz. 4H). .2.46-2.67(in. 5H). 1. 54-1, 64(id, IH). 1. 26-1. 37(in. IH). 
0.99(d. J=6. 6Hz. 3H). 0.92(t. J=7. 6Hz. 3H) 
Mass (m/z): 341(M') 

IR (KBr. cm-'): 1653. 1606. 1562. 1558. 1444. 1205 

gl!.'^ : 197-198 

Ttm^^ ; CitHjsNtO t L/T 

(%) : C 59.78. H 6.90. N 29.22 
thM (%) : C 59.81. H 6.79. N 28.72 
HJSfil 1 4 1 

(±) - 5 - y$y - 2 - (2 - 7U;i^) - 7 - (4 - ( (2 - ^ - 1 - 

^5";i/) x^;u) hf^^vr:;u) [1.2.41 KUtVp [i.s-dtfU a (-fb^^ii i 
4 1) 

W : 44 X (QfilK^j^) 

'HNMR ((5 ppm. CDCl,): 7. 58(dd. J=0. 7Hz. I. 7Hz. IH). 7. 16(dd. J=0. 7Hz. 
3.3Hz. IH). 6.55(dd. J=l. 7Hz. 3. 3Hz. IH). 6.02(s. IH). 5.74(s(br). 2H). 
3.55(t. J=5.0Hz. 4H). 3.46(d. J=5.9Hz. 2H). 3.35(s. 3H). 2.84(dq. J=5,9. 
6. 6Hz. IH). 2.67(t. J=5. OHz. 4H). 1.06(d. 6. 6Hz. 3H) 
Mass (m/z): 357 (M*) 

IR (KBr. cm-'): 3128. 1668. 1606. 1552. 1446. 1417. 1230. 769 
Mj^ : 186-187 t: 
Ttm^^ ; C,tH„NA t LX 
^ajli (%) : C 57.18. H 6.40. N 27.53 
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Wrnm (%) : C 57. 13. H 6.49. N 27.43 
Jfi«« 1 4 2~ 1 4 4 SrHJfiL, 1 4 2 ~ 1 4 4 ^mCo 

mmm 1 4 2 

5 - - 2 - (2 - 7'j;u) - 7 - (4 - (2 - ^^)i.^T^/-)v - 4 - 
tf^7s; :z;p) [i. 2. 4] h u 7Vu [1. s-d fc'u ^ v at^i^ 1 4 2) 
iRsjs : 24 X (af^feS^) 

'HNMR (appm, CDCI3): 7.63(d. J=l. OHz. IH). 7.20((1. J=3. 3Hz. IH). 
7.02(brs. IH). 6.60(dd. J=3. 4Hz. 1. 8Hz. IH). 6.06(brs. IH). 5.69(brs. 2H). 
3.72(s. 2H). 3.64(t, J=5. IHz. 4H). 2.77(s. 3H). 2.65(t. J=5. IHz. 4H) 
Mass (m/z): 396 (MO 

IR (KBr. cr'): 1654. 1608. 1558. 1220 
m.'i^x: 197-198 *C 
Ttm^^ ; C.sHjjNgOS tLT 



(%): C 54. 27. H 5. 10. N 28.46 
s^nm (%): C 54.53. H 5.08. N 28.26 
1 4 3 

5 - - 2 - (2 - - 7 - (4 - 0.2.3 - ^7z^7V~)U - 4 - 

[1. 2. 4] h U 7-/ □ [1. 5-c] tf U $ Ut^m 1 4 3) 
iR^ : 38 JK (ot^^mm 

'HNMR(6ppin. DMSO-dj) : 9. 15( s. IH). 7.86(dd. 1=1. 7Hz. 0. 7Hz. IH). 
7.60(brs. 2H). 7.06(dd. J=3. 3Hz. 0. 7Hz. IH). 6.66(dd. J=3. 5Hz. 1. 8Hz. IH). 
6.02(s. IH). 4. 16(s. 2H). 3.53(t. 1=4. 6Hz. 4H). 2.54(t. 1=5. 2Hz. 4H) 
Mass (m/z): 383 (MO 

IR (KBr. cr'): 1668. 1606. 1567. 1443 
M.^. : 210-212 V 

7cS^*f : C.gHnNjOS 0.4H,0 tLX 
mm (%) : C 49. 43. H 4. 67. N 31. 84 
tf^M (%): C 49.20. H 4.59. N 32.27 
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mmm 144 

5 - 7^/ - 2 - (2 - 7U;P) - 7 - (4 - (1. 2. 3 - ^Tz^TV-JV - 5 - 
bf^^ [1. 2. 4] h UTVan. 5-c] 'J 1 4 4) 

liX^ : 30 X 

'HNMR (5ppin. DMSO-d^) : 8.90(s. IH). 7.86(dd. J=I. 7Hz. 0. 7Hz. IH). 
7.60(brs. 2H). tOHii, J=3. 3Hz. 0. 7Hz. IH). 6.66(dd. J=3. 5Hz. 1. 8Hz. IH), 
6.02(s. IH). 4.06(s. 2H). 3.53(t. J=4. 6Hz. 4H). 2. 54(t. J=5. 2Hz. 4H) 
Mass (m/z): 383 (M*) 

IR (KBr. cr'): 1653. 1610. 1513. 1223 
WiJ^ : 216-218 X: 

it^m^ 3 i: 2 - ^^)V^7^J'-)V - 5 - JM^y-;M^5'>;^;^7J^>Kxx 
xJUSrffllV %mmA 6 ilWI^lCLTfb^il^ 1 4 5 ^#fc. 
^Jg««J 14 5 

5 - 75y - 2 - (2 - y^ )V) - 7 - (4 - (2 - 7^5^;i.^7y-;u - 5 - ^ 
)V:^^)V) If v-;U) [1. 2. 41 h U 7^0 Tl. 5-r1 K H ^vv 1 4 5) 

(-Sf^fia^) 

'HNMR (dppm, CDC!,): 7. 58(d. J=l. OHz. IH). 7.42(s. IH). 7. 15(d. J=2. 6Hz. 

IH). 6.55(dd. J=3.5Hz. 1. 8Hz. IH). 6.02(brs. IH). 5.65(brs. 2H). 3.72(s. 

2H). 3.56(t. J=4.9Hz. 4H). 2.77(s. 3H). 2.56(t. J=5. IHz. 4H) 

FAB-Mass (m/z): 397((M+1)») 

IR (KBr. cr'): 1653. 1608. 1562, 1225 

W^M. : 95-97 v. 

mmmA: 3T#e»ns{t^!i^4 a tm^<DtiM.=L)v\t^m^m\i^mmm i a 5 

tnmz\.X. £^T*JI«fl|14 6'-15 0$r^JSU -fb^tl 1 4 6 ~ 1 5 0 ^#^c. 

mmm 146 

5 - 7$ / - 2 - (2 - 7U ;U) - 7 - (4 - (3 - - Jb) fcf ^ v?- 
)V) [1. 2. 4] h U 7yp [1. 5-c3 tf 'J 5 iit^^ 1 4 6) 
W : 61 % (dfea^) 

'HNMR (fippm. DMSO-ds): 7.86(d. J=l. OHz. IH). 7. 59(brs. 2H). 7. 50(dd. 
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J=5.0H2. 3.0Hz. IH). 7.34(s. IH). 7.07(d. J=3. 3Hz. IH). 7.06(d. J=3. 6Hz. 

IH). 6.67(dd. J=3.3Hz, 1. 6Hz. IH). 6.00(s. IH). 3.53(t. J=4. 6Hz. 4H). 

3.52(s. 2H). 2. 50(t. J=5. 2Hz. 4H) 

FAB-Mass (m/z) : 382 ((M+ 1)0 

IR (KBr. cr'): 1650. 1608. 1556. 1236 

: 231-232 *C 
Ttm^m ; C„H,9N,0S 0. 2H2O tVT 
^ffiiJM (%): C 56. 08. H 5.09. N 25.52 
C 56. 15. H 5.08. N 25.46 

mmm 147 

5 - - 2 - (2 - y^JJ l) - 7 - (4 - (tfD-;U - 2 - 

^ 1^=.)]^) [1. 2. 4] h 'J [1. 5-c] tf 'J a (it^lH!! 14 7) 
m : 41 X ('5f^fi@#:) 

'HNMR (fippm. DMSO-d.): I0.69(brs. IH). 7.86(d, J=1.0Hz. IH). 7.60(brs. 

2H). 7.06(dd. J=2.6Hz. 1. OHz, IH). 6. 67(d. J=2. OHz. IH). 6.66(d. J=2. OHz. 

IH). 6.00(s. IH). 5.94(d. J=2. 6Hz. IH). 5.90(s. lH)..3.53(t. J=4. 6Hz. 4H). 

3.52( s. 2H). 2.50(t. J=5. 2Hz. 4H) 

FAB-Mass (m/Z) : 365 ((M+I)') 

IR (KBr. cr'): 1651. 1610. 1562. 1234 

MA : 228-230 

7t^^^ ; CigHigNjO 0.5H,0 tLX 

^ffiflffl (%) : C 58. 26. H 5. 62. N 29. 80 
tf^ffl tt) : C 58. 05. H 5. 41. N 30. 09 

mmm i48 

5 - 7$/ - 2 - (2 - 7U;U) - 7 - (4 - (1 - S^yV-Jj. - 2 - 

;M5^;U) fcf^7 v-;u) [i. 2. 41 h u yyn fi. 5-cl b^u g v (^t-^!^ 148) 

IR^ : 44 X (5-r ^fi®«:) 

'HNMR ((Sppm. CDCl,): 7.86(d. J=l. OHz. IH). 7.60(brs. 2H). 7. 10{s. IH). 
7.06(d. J=3.3Hz. IH). 6.77(d. J=l. 3Hz. IH). 6. 67(dd. J= 3. 3Hz. 1. 6Hz, IH). 
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6.01(s. IH). 3.68(s. 3H). 3.57(s. 2H). 3.49(t. J=4. OHz. 4H). 2.45(t. 
J=5.2Hz. 4H) 

FAB-Mass (m/z) : 380 ((M+1)*) 

IR (KBr. cr'): 1653. 1608. 1560. 1446 

ai!.^ : 126-127 t: 

^mm 1 4 9 

5 - 7$y - 2 - (2 - - 7 - (4 - - 3 - 

^^P-Jl) [1. 2. 43 h 'J 7 VP [1. 5-c] tf U $ S?> 1 4 9) 

JRS^ : 38 Jli (SfiSm 

'HNMR ((5PPID, CDCI3): 7.65(d. J=l. 3Hz, IH). 7.58(d. J=l. GHz. IH). 7. 13(d. 
J=3.3Hz. IH). 6.55(dd. J= 3. 5Hz. 1. 8Hz. IH). 6.46(s. IH). 6. 29(s. IH). 
5.97(s. IH). 5.58(brs. 2H). 3. 67(s. 2H). 3.58(t. J=4. 9Hz. 4H). 2.60(t. 
J=5. IHz. 4H) 

FAB-Mass (m/z): 366 ((M+1)*) 
IR (KBr. cr'): 1651. 1614. 1565. 1228 
: 228-230 
15 0 

5 - - 2 - (2 - - 7 - (4 - (^7^/-;i. - 2 - ^Jb^^iUt^ 

^^i^-M n. 2. 4] h u 7 VP n. 5-c3 eu $ (-fk^igj 150) 
jR^ : 48 x (v-r^^mm 

'HNMR (dppin. CDCl,): 7.74(d. J=3. 3Hz. IH). 7. 58(d. J=0. 8Hz. IH). 7.32(d. 

J=3.3Hz. IH). 7.15(d. J=2.6Hz. IH). 6.56(dd. J= 3. 6Hz. 2.0Hz. lH). .6.03(s. 

IH). 5.67(brs. 2H). 3.94(s. 2H). 3.60(t. J=4. 9Hz. 4H). 2. 69(t. J=5. IHz. 4H) 

FAB-Mass Oo/z) : 383 ((Mtl)*) 

IR (KBr. cr'): 1653. 1608. 1556. 1227 

Sli.^ : 80-82 V 

MMM 1 5 1 

5 - (3.4 - i^^h^i^^>i^ )U7S.y) - 2 - (2 - 7UJU) - 8 - (1 - hKP 

- 2 - ^^;p:/pfcfju)ri.2 ,4] h'j7Vpn 5-c]bfus-:;> ut^m i 5 
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1) 

^Jfi0il2 4Tt#e)n§^b'&tl2 4, 1. 5g (3.95 miBol) ^T-h^tKP7 7> 10 
y>mm 17.2 iDl(11.86 mnoD^iKTL.. mMX 4 l^ffiJStJ^tfe, Sf&tKSJkJ^T, 

'H NMR((5 ppm. CDCl,) : 7.84(s. IH). 7.60(dd. J=!. 7Hz. 0. 7Hz. IH). 7.21(dd. 
J=3.3Hz. 0.7Hz. IH). 6. 99-6. 95 (m. 2H). 6.85(d. J=7. 9Hz. IH). 6. 57(dd. 
J=3.3Hz. 1.7Hz, IH). 6.42(1. J=5. 6Hz. IH). 4.76(d. J=5. 6Hz. 2H). 4.55(t. 
J=8. 2Hz. IH). 3.89(s. 3H). 3.88(s. 3H). 3. 12(d. J=8. 2Hz. IH). 2. 38-2. 31 On. 
IH). 1. 12(d. J=6.6Hz. 3H). 0.89(d. J=6. 6Hz) 
IR(KBr. cr'): 3323. 2962. 1626. 1238. 1026 
Sfij^ : 136.0-137.4 t: 

mmm 152 

5 - (3. 4 - l>^'>^>v;i/7$y) - 2 - (2 - 7 U;!/) - 8 - (1 - :j-4^V 
- 2 - ;'^^>)l^yae;i/)[1.2.4] m7'/D[1.5-c]l:!U$i;> (jb^#i 15 2) 

^□P^OAKtf'J$;x^7A, 2. 12 g (9.84 mol) tz^^JiJ^Jl^ 100 ng 

20 ml .mt:^'f-V> 4inl tc:^^LfellSg««| 1 5 ITtl 

e.n^{t:^#H 5 1, 833 ng (1.97 auDol) «;JiTL, ^l^T 4 ^fmWX^tz. KHS- 

A+-y->-^op;fx;|.A (1:4) ) {Cj;03|i^L. ^Uit^mi 5 2, 551 mg(JR 
^: 67 Xi^'^^mWtXyXmtzo 

'HNMR(6ppin. CDCl,): 8.75(s. IH). 7.62(s. IH). 7.29(d. J=3. 3Hz. IH). 6.99- 
6.84(01. 4H), 6. 60(dd. J=3. 3Hz. 1. 7Hz. IH). 4. 84(d. J=5. 6Hz. 2H). 4. 21(q. 
J=6.6Hz. IH). 1.26(s. 3H). 1.24(s. 3H) 
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MassOn/z): 421 (MO 

IR(KBr. cr'): 3354. 2970. 1632. 1518. 1234 
Sl^: 154. 8-155. 2 t: 

mmm 1 5 3 

5 - - 8 - (1 - - 2 - >^5^;i.yDeju) - 2 - (2 - 7 u 

>>P) [1. 2. 43 h U y yg [1. 5-c] tfU 5 s;> (^k^#i 153) 

^Jfi^lJl 5 2T#e>n5^b^#H 5 2, 794 mg (1.88 mol)^ hfJy)U:t u mm 
12 ml tC^^LfctXDlC, h^Jy)V:ta^d^>XM>m. 1. 36 ml (15. 37 mmol) ^ 

isBX. mux^ 19 mrmwvrzm. mjc 50 ^t- 1. 5 mmmt^Ltz. Rmm^u^ 

^^D->i)^i^n^^^m\ TO^b'&i^l 53, 256 mg(W : 50 X) Sefi@#:<J: 

'H NMR((5 ppm. DMSO-de) : 9. 09-8. 90(brs. 2H). 8. 50(s. IH). 7. 98(d. J=0. 7Hz. 
IH). 7.26(d. J=3.3Hz. IH). 6. 75(dd. J=3. 3Hz. 1. 7Hz. IH). 4.18(septet. 
J=6. 6Hz. IH). 1. 14(d. J=6.6Hz. 6H) 
MassOn/z): 271 (M*) 

IR(KBr. cr'): 3490. 2831, 1657. 1512. 1230 

n&J^ : 255. 7-258. 0 "C 

TC^^^t: CisHisNsGj 0. iEtOH<i:bT 

mm (%) : C 57. 66. H 5.01. N 25.18 

If^M (X) : C 57. 47. H 4. 97. N 25. 35 
HJg^ 15 4 

5 - (3.4 - >^p^ H^y^>S?;i.7$y) - 2 - (2 - 7 'j;U) - 8 - (g - h H 
U^zy^>f^)V) [1. 2. 4] h U 7 VP [1. 5-c1 b: U $ ->V> (-fb^tl 15 4) 

mmm2 4X%^n^i\:^^2 4. 1.5 g (3.95 mmoD^rffll^, ^SS^Jl 5 l<i:|^ 
^CD^f^S:^act{Cj;D, mZit^!^1 5 4. 1. 35 g (iR^ : 75 %) 

'H NMR(6 ppm. CDCl,): 7. 63-7. 60 (m. 2H). 7.56-7. 53(m. 2H). 7.41-7.28(m. 2H). 
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7.23(d. J=3,3Hz. IH). 6. 95-6. 90 (in. 2H). 6.83(d. J=7. 9Hz. IH). 6.58(dd. 
J=3.3Hz. 1.7Hz. IH). 6.45(t. J=5. 6Hz. IH). 6.22(d. J=5. OHz. IH). 4.72(d. 
J=5. 6Hz. 2H) 
Mass(in/z): 45 7 (M*) 

IR(KBr. cm-'): 3412. 1628. 1595. 1518. 1269 
Mf^: 127.8-132.4 "C 

mmm 1 5 5 

8 - ^>^M)l - 5 - (3.4 - i^y^ h^i.^yi;)ir^y) - 2 - (2 - -7.1 
>>W) [1. 2. 4] h 'J 7 7 □ [1. 5-c1 e 'J S -V V at^tl 1 5 5) 

mmmis4-vn^n^it^mi 5 4. 1.21 g (2.55 moD^miK mmmis 

2tmm(Dmi^^nv^t\Z^0. mmit^miSS. 790ing(W:66 

'HNMR(dppin. CDCl,): 8.41(s. IH). 7. 87-7. 84 (m. 2H). 7. 61-7. 52(in, 2H). 

7. 49-7.47(iD. 2H). 7.30(d. J=3. 3Hz. IH). 7. 00-6. 94 (m. 3H). 6.87(d. J=7. 9Hz. 

IH). 6.62(dd. J=3.3Hz. 1. 7Hz. IH). 4.85(d. J=5. 6Hz. 2H). 3.89(s. 6H) 

Mass(in/z): 455 (MO 

IR(KBr. cr'): 3647. 3566. 3415. 1624. 1579. 1508. 1265 
M/^ : 168. 2-168. 9 "C 
156 

5- - i-^>V^)U-2 - (2- •7UJI.U ! .2.4]h'J7VDri R-rlP 

^JA2>iit^m 15 6) 
IIIS^Jl5 5T#^n^{b^^l 5 5, 1.05 g (2.30 mmoD^ffiV., ^JS^ 1 5 

stmmom^n'Dztiz^r)^ ^Ha^t^^^i 5 6, 271 ing(jR^:39 %)^mn 

'H NMR((5 ppm. DMSO-ds) : 8. 21 (s. IH). 7.95(t, J=0. 7Hz. IH). 7.81(d. J =7. 6. 
2H). 7. 66-7.64(in. IH). 7. 56-7. 51 (m. 2H). 7. 13(d. J=3. 3Hz. IH). 6.72(dd. 
J=3. 3Hz. 1.7Hz. IH) 
MassOn/z): 305 (M*) 

IR(KBr. cr'): 3423. 3235. 1660. 1591. 1510. 1323 
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jSl!^ : 254. 5-260. 5 t: 
TC^^^f: C,jH„NsO, 0. lEtOHtLT 
^ffljffl i%) : C 63. 06. H 3. 85. N 22. 35 

Wrnm i%) : C 62. 79. H 3. 77. N 22. 60 

mmm 157 

5 - (3.4 - h^->^ >v;uy$y) - 2 - (2 - 7U;u) - 8 - -^ai^^- 

Ml. 2. 4] h 'J7^/D[l. 5-c] tf' J $£^> ({b^J^ 1 5 7) 

mmm2 2m^n?>it^m2 2. mm (O.236 mmol), N.0-v^^5^;PtKD:^^ 
i/JI/75>ig^i|. 46 mg (0.472 iiimol)$:5^ t HD7^> i ml (cj^^^-fr, - 
10 t:TX5^;i.v^^.>.r^Ayp-7^ H 0.90 M T-h7t:KP7^>^^e^ 1.31 ml ^ 
MTL;t. -5—2 t:T 1 It^mSiUfe^, ^MT 3.5 ^6 

\z 60 r-e 30 mmwbtz. -m^mzmv, x9-)\^^^^z^^A:/n-7^ h o. 90 
vif-hy\i\^ayy>mmo.52 ml ^jpA, 60 x:TzmmmLrzo Kftsm^mm 
^^iz&xu 60 -CT i.mmmwLTc. K}t^!^^Mu\zmL. mmm&m^L 

fzm. tK. ^un7t^JVAt:mXi&tiiLrz. 2N NaOH. tS?P:fe:^7KTgfe#^, 

yy^-iz^o^m. muL. mmit^mi 5 7, is mg(iR^: 19 x)^ii6H#:t 

•HNMR(dppm. DMSO-de): 8.55(s. IH). 7.98(d. J=l. 7Hz. IH). 7. 27(d. J=3. 3Hz. 
IH), 7.07(brs. IH). 6.94-6.85(m. 2H). 6.75(dd. J=3. 3Hz. 1. 7Hz. IH). 4. 71 (s. 
2H). 3.73(s. 3H). 3.71(s. 3H). 3. 32-3. 21 (m. 2H). 1.12(t. J=6. 9Hz. 3H) 
Mass(m/z): 407 (M*) 

IR(KBr. cm-'): 3903. 3840. 3749. 3527. 1628. 1581 
Ml^: 197.4-198.0 "C 
15 8 

5 - 7$/ - 2 - (2 - 7U;U) - 8 - :/ab-:^ -;Kl.2.4]hU7VDri R-r1 

^v^i^> (it^m 15 8) 

^WJ15 7T#€»n5{fc^<^ 1 5 7. 780 mg (1.91 mmoD^fflVi, mmmi 5 

3tmm(o^i^moz.t\z^r), mBit^^id a, 338 mg(w. 69 %) 
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'HNMR(<5ppin. DMSO-dg) : 8.50(s. IH). 7. 98((ld. J=l. 7Hz. 0. 7Hz. IH). 7.26(d. 
J=3.3Hz. IH). 6.76-6.74(01. IH). 3. 34-3. 28 On. 2H). 1. 12(t. J=6. 9Hz. 3H) 
MassOn/z): 257 (M*) 

IR(KBr. cm-'): 3440. 3017. 1641. 1531. 1412. 1227 

ill!^ : 279. 5-283. 0 V 

Ttm^^: C»HM 0.2EtOH tbX 

(%) : C 55. 83. H 4. 40. N 26. 24 

(%) : C 55. 89. H 4. 61. N 26. 28 

m^mm 159 

8 - tlJVt^^i^ - 5 - (3. 4 - h^i^^>z^jU7^y) - 2 - (2 - T'lJU 
[1.2. 4] hU7yp[1.5-c]hrU$S?> ({b^ti 15 9) 

mmm2 2Tfie>n§<k^tl2 2, 19. 92 g (47. 04 mmoO^XiS' 300 ml 
mm-^^. 7Ki?^b'J9^'5'A-7jcfp«^, 19.74 g (470.4 mmol), 7K 7. 5 ml §Jn^. 3 

i^p^itn^MSfttrco Kjt^m^ 0 v^xn^ML. 7K 100 ml ^joA. mmm^mi^^ 
pH=3.5 izmrnvTzo mmLfc^^^m'^L. m$&it^mi5 9. 14.55 g(w. 

'HNMR((5ppm. DMSO-d.) : 12.80(brs. IH). 9.44(t. J=5. 6Hz. IH). 8. 53(s. IH). 
7.98(s. IH). 7.32(dd. J=3. 3Hz. 0. 7Hz. H=1H). 7. 12(brs. IH). 6.98-6.80(m. 
2H). 6.68(m. IH). 4.72-4.68(m. 2H). 3.72(s. 3H). 3.67(s. 3H) 
IR(KBr. cm-'): 3661. 1701. 1638. 1616, 1265 
Sl!^: 178. 5-190.0 

nmm 16 0 

5 - (3.4 - i^)f^h^i^^>z^} l7^y) - 8 - (N.0 - >^^-^;uh Hd:^>>;u:^ 
Jl/A^-f )V) - 2- (2 - yi) ;U) [1. 2. 4] h 'J [1. 5-c1 IfU $ (fb-&#| 1 

6 0) 

mmmi 5 9Tt#e>n§fb^#il 5 9, 5 g (12.55 mmol)^S^p^^;^7l^;^A75 
K 50 mi izmmU l-X5^;P-3-(3-i;^^;PT5y:/pe;i.);57;i.j}?i;<5 K:®^:^, 
5.2 g (27.24 mmol), 1-k KD+v^>y h ij 7l/-;k 4.17 g (27. 24 mmoD^Jp 
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1. 95 g (19. 98 mmol) ^jS\X. ^JST 70 ^fmWh. $ e.H 50 ST 1. 5 mmWL 

h^yy^- immm: %;^^y-)\,-^aut^)\,A) iz^K>m 
Uiys mat^m 1 6 0, 1. 35 g(W : 24 X)^e6@<t:<i: tT=^fe. 
'H NMR(a ppm. CDCl,): 8.30(s. IH). 7.61(dd. J=l. 7Hz. 0. 7Hz. IH). 7. 28(dd. 
J=3.3Hz. 0.7Hz. IH). 6. 98-6.92(01. 2H). 7.83(d. J=7. 9Hz. IH). 6.72(1. 
1=5. 6Hz. IH). 6.58(dd. J=3. 3Hz. 1. 7Hz. IH). 4.80(d. J=5. 6Hz. 2H). 3.88(s. 
6H). 3. 73(s. 3H). 3. 41(s. 3H) 
Massdn/z): 438 (M*) 

IR(KBr. cr'): 3363. 2980. 1579. 1508, 1448. 1267 
96,^ : 144.0-148. 3 t: 
16 1 

8 - 7±^)V - 5 - (3. 4 - S^/ h^i^^>i?)lT 2. y) - 2 - (2 - 7 U 
;U)[1.2. 4] hU7VP[l. 5-c]lf'J$v?> (Ib^tl 16 1) 

^mmi 6 OTt#^nS^k^#|l e O, l g (2.28 inmol)£xh^t:HP7^> 8 
nl \zmmLrzh<D\Z, ^5^;Uvy:r>v':7A3^0T-r K0.86 Mxh^t H07^>^ 

m 13.3 ml mrL. ^tsT i^mmmwvtz. Kmm^^^r. mt7>^=i^ 
mBit^% 16 1, 681 ing(jR^ : 76 %) ^mn^mi^t vxmz, 

'H NMR(5 ppm. CDCl,): 8.74(s. IH). 7.63(dd. J=l. 7Hz. 0. 7Hz. IH). 7.29(d. 
J=3.3Hz. IH). 6.98-6.84(m. 4H). 6.60(dd. J=3. 3Hz. 1. 7Hz. IH). 4.85(d. 
J=5. 6Hz. 2H). 3. 89(s. 6H). 2. 92(s. 3H) 
Mass(m/z): 393 (MO 

IR(KBr. cm-'): 3263. 3230. 1619. 1508. 1267 
gfe^: 198.7-203. 2 "C 
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mmm i e 2 

.8 - 7-t:^; P - 5 - - 2 - (2 - 7'J;U) [1.2.41 hu 7-/0 [l.S-dtfU 

^>^> «b^*!5 16 2) 

6 lT#e>n§{b^t!l 6 1, 681 mg (1.73 mmoD^fflVi. MmMl 5 
3i|^^i(D^f^$:ff-5c:<i:{Cj;0, mBit^mi 6 2, 264 mg(iR^ : 63 %) SrSfe 

'HNMR(6ppin, DMSO-de) : 8.50(d. J=l. 7Hz. IH). 7.98(d. J=0. 7Hz. IH). 7.27(d. 

J=2.6Hz. IH). 6.76(dd. J=3. 3Hz. 1. 7Hz. IH). 2.77(d. J=l. 7Hz. 3H) 
Mass(in/z): 243 (MO 

IR(KBr. cr'): 3420. 3045. 1651. 1556. 1319. 1211 
: >300 *C 

mmm 1 6 3 

5 - 75 / - 8 - ^;i/$JU - 2 - (2 - 7 U;|/) [1.2.41 h 'J 7'/a [1. 5-c1 bf U 

sv> (it^m 16 3) 

IIJfi^a|2 4T#^n^<b^!^2 4, 2.0g (5.27 mo\)f}^i^. ^ WJ 1 5 3 i 

©::^^tCcl:0, ^IB{b^t;i 6 3. 336 iDg(TO ; 28 x) ^mn^mi^tLxntc, 
'H NMR((5 ppm. DMSO-dj) : 10.02(s. IH). 9. 28-9. 1 Kbrs. IH). 8. 92-8. 80 (m. IH). 
8.52(s. IH). 7.98(s. IH). 7. 28(d. J=3. 3Hz. IH). 6.75(dd. J=3. 3Hz. 1. 7Hz, 
IH) 

Mass(in/z): 229 (MO 

lR(KBr. cr'): 3320. 3140. 1637, 1558. 1508. 1421. 1323 

: 255 V i^m) 
TtM^^: CMOt 0.3H,0 0. 2EtOH tLT 

(X) : C 51.29. H 3.28. N 29.01 
t^^M (X) : C 51. 23. H 3. 64, N 28. 72 

^mm 1 6 4 

5 - (3. 4 - h^v^>v;P7$y) - 2 - (2 - 7U;u) - 8 - -rvypb! 
>>P:^;i/A^-<;p[i. 2. 43 h ^jrvo [i. 5-c] faf'J $ ({b^ti i 6 4) 
m&mi 5 9T^e»n5^b^!Kll 5 9, 400 mg (1.01 mmoD^rtrU v> 8 ml izm 
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ML. 0 X:rmit'^:t=.JU. 1.32 nil (15.18 mmol), < V::^Ot!;|/75 >, 1.29 ml 
(15.18inmol)S:lra;l. ^W^immmLfz, T^^M^Ltzm. ^li^MMSL, 

^^:7^-(^tU^^: ^□P>j>;i.A)(CJ:DM|gL. ^iBIH^tl l 6 4 . 271 mg(iR 
^: 61 «)$:e6a#:tLT#;t. 

'H NMR(6 ppm. CDCl,) : 8.84(s. IH). 8.58(d. J=6. 6Hz. IH). 7.63(s. IH). 
7.23(dd. J=3.3Hz. 0. 7Hz. IH). 6. 99-6. 94 (n. 2H). 6.86(d. J=7. 9Hz. IH). 
6.73(t. J=5.6Hz. IH). 6.61(dd. J=3. 3Hz. 1. 7Hz. IH). 4.82(d. J=5. 6Hz. 2H). 
4.34(q. J=6.6Hz. IH). 3.89(s. 3H). 3.87(s. 3H). 1.35(d. J=6. 6Hz. 6H) 

MassCm/z): 436 (MO 

IR(KBr. cm-'): 3853. 3278. 1653. 1589. 1254 
Si^ : 168. 5-171. 2 r 

nmm i e 5 

5 - - 2 - (2 - yu;u) - 8 - -<v:/atf>iP:^ju;t^<;i.[i.2.4l HJT 
[1. 5-c] bf u s nv.^m 1 fi .q ^ 

^M^Jl 6 4Tf#^ns^fc^tll 6 4 . 554 mg (1. 27 mmol) ^ffll^, ^M^J 1 5 
Ztmm<D^^^noZ.ii\Z^K>. nmt^miQ^. 102mg(JR^:28 %) ^66 

'HNMR(5ppm. DMSO-d.) : 8.52(d. J=6. 6Hz. IH). 8.45(s, IH). 8.00(s. IH). 
7.3I(d. 1=3. 3Hz. IH). 6.76(dd. J=3. 3Hz. 1. 7Hz. IH), 4. 18(q. J=6. 6Hz. IH). 
1.26(d. J=6. 6Hz. 6H) 
MassOn/z): 286(140 

IR(KBr. cm-'): 3317. 2970. 1680, 1556. 1433, 1261 

MM. : 228. 4-229. 3 

TC?^^^'^: C.jHiAO: 0. lEtOH<J:LT 

(%) : C 54.47. H 4.92. N 28.69 
tf^ffi (%) : C 54. 50. H 5.06. N 28.89 
16 6 
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5 - (3.4 - V:^ h^'y^>V)VT^J) - 2 - (2 - 7 'J JP) - 8 - 
/\*^-r )V [1. 2. 4] h U 7 [1. S-c] If' j $ (4t^m 16 6) 
^JS«»ll 5 DTft^nS^b'&i^l 5 9, 400 mg (1.01 mo\) t^^)V7 S.>^^ 
mmMie4tmi^(Dmi^^nvZ.HzJ:K). ^I3{b^<^l 6 6. 159 ing(JR 

'H NMR(<5 ppm. CDCI3): 8.87(s. IH). 8. 59-8. 55 (m. IH). 7.62(d(l. J=l. 7Hz. 
0.7H2, IH). 7.27(dd. J=3. 3H2. 0. 7Hz. IH). 6. 99-6. 94 (in. 2H). 6.86(d, J=7. 9Hz. 
IH). 6.74(t. 1=5. 6Hz. IH). 6.60(dd. J=3. 3Hz. 1. 7Hz. IH). 4. 84(d. J=5. 6Hz. 
2H), 3. 89(s. 6H). 3. 12(d. J=5. OHz. 3H) 
Mass(iD/z): 408 (MO 

IR(KBr, cm"'): 3244, 1626, 1570. 1317. 1269 
it^ : 214.0-215.3 "C 
16 7 

5 - - 2 - (2 - 7'JJI/) - 8 - ^^JU;^;W'^^-r;U[l. 2. 4] h'J7'/P 

[1. 5-c]l:f'J$v> (ib^!^ 16 7) 

^Ml 6 eTtf^n-S^b^tll 6 6, 551 mg (13.48 mmol)€:fflVi, HiSI^J 1 5 
ail^ltCJ^fPSrfTedihtCckt), ^I2{b^tll 6 7, 303 m(W : %)t:mn 

'H NMR((5 ppm. DMSO-dj) : 8. 50(d. J=5. OHz. IH). 8. 46(s. IH). 7. 99(dd. J=l. 7Hz. 
0.7Hz. IH). 7.39(dd. 1=3. 3Hz. 0. 7Hz. IH). 6.77(dd, J=3. 3Hz. 1. 7Hz. IH). 
2. 94(d. J =5. OHz. 3H) 
Mass(m/z): 258 (M*) 

IR(KBr, cm-'): 3471. 3390. 1659, 1558 
J&J^ : 249. 5-255. 0 
MMm 16 8 

5 - (3.4 - z^)f^ h^iy^>>f)l7B.y) - 8 - :L^)Vts)Vn=E-( )V - 2 - (2 - 
7 'J )V) [1. 2. 4] h U 7!/D [1. 5-c] kf U $ y > (jfc^i^ 1 6 8) 
^JS^yi 5 9T#^nsfl:^#|l 5 9. 400 mg (1.01 mmol) <>:X5";P75 >$ffl 

mmm\QAiimm<omi/^^noz.t\z^y). i^uit^^mi^s. i53mg(Jtsi 
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$ : 36 « ^SfiSflct UT#fe. 

'H NIIR(« ppm. CDCl,): 8.88(s. IH). 8. 63(iii. IH). 7.63(dd. J=l. 7Hz. 0. 7Hz. 
IH). 7.25(dd. J=3.3Hz. 0. 7Hz. IH). 6. 98-6. 93 (m, 2H). 6.85(d. J=7. 9Hz. IH). 
6.74(t. J=5.6Hz. IH). 6.61(dd. J=3. 3Hz, 1. 7Hz. IH). 4.82(d. J=5. 6Hz. 2H), 
3.90(s. 3H). 3.87(s. 3H). 3.60(m. 2H). 1.33(1. J=7. 3Hz. 3H) 
Mass(in/z): 422 (MO 

IR(KBr. cm-'): 3293. 2970. 1616. 1510. 1416. 1269 
: 207. 4-208. 0 

mmm i69 

5-7$/ - 8 - )V - 2 - (2 - 7'J;U)[1. 2.4] h'J7^/D 

[1.5-c3faf'J$i;> iit^m 16 9) 

^ifi^dl 6 ST^^n^ik'&i^l 6 8 . 663 mg (1.57 mmoD^fflli, 0 
tnUO^i/^^no:it.\Zi^y). ^IE^b^i^l 6 9. 170 mg(iR2^ : 40 S;)^^^® 

'H NMR((5 ppm. CDCl,) : 8. 78(s. IH). 8. 64(brs. IH). 7. 67(t. J=0. 7Hz. IH). 
7. 29(dd. J=3.3Hz. 0.7Hz. IH). 6.63(dd. J=3. 3Hz. 1. 7Hz. IH). 6.49(brs. 2H). 
3. 65-3.55(m. 2H). 1.34(t. J=7. 3Hz. 3H) 
MassOn/z): 272 (MO 

IR(KBr, cr'): 3320. 1647. 1560. 1421. 1261 

M : 192. 0-200. 0 t: 

7C^:5)-*f: C.jHijNjOj 0. SEtOHtLT 

(%) : C 52. 66. H 4. 70. N 28. 45 
tf^fit (X) : C 52. 88. H 5.12. N 28.46 
1 7.0 

8 - (N. N - -JJi'^)Vtl)Vn^^ )V) - 5 - (3.4 - jy^ V^'y^y-J}V7 ^ J) 
- 2 - (2 - 7U;i/)[1.2. 43 h'J7yD[1.5-c3hru$v> {it^m 1 7 0) 

^ifi0il2 2T#e>n^^t:'&t»2 2, 1. 2g (2.83 mmoD^^xh^h KD7^> 8 ml 
tcjg^^it, i^x^;P7$> 0.82ml ^MPLtc. -f v^o tr;p-7^^>/0Ai^ P^-f 
H 2 Mxh^tKP7^>^?« 3.94 ml -5 'CTMTL, 30 $^»{C4 
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^A^nvhy^7^- (^mW : ^P07js;UA) tCckO^iSSU, 
7 0, 990 ing(iR^ : 77 !i;)Sllfe@#:ttT#;t, 

'HNMRCdppm, CDC!,): 8.50(s. IH). 7.59(dd. 1=1. 7Hz. 0. 7Hz. IH). 7.25(dd. 
J=3.3Hz. 0.7Hz. IH). 6. 97-6. 92 On. 2H). 6.85(d. J=7. 9Hz. IH). 6.60(t. 
J=5.6Hz. IH). 6.55(dd. J=3. 3Hz. 1. 7Hz. IH). 4. 80(d. J=5. 6Hz. 2H). 3.89(s. 
6H). 3. 63(brs. 2H). 3. 42(brs. 2H). 1. 25(brs. 6H) 
Mass(in/z): 450 (M*) 

IR(KBr. cm-'): 3232. 2968. 1626. 1510. 1429. 1267 
Mj^ : 67. 4-73. 8 V 

mmm 17 1 

5-7$y - 8- (N.N - i^JL^)V:^)W^^^)\,) - 2 - (2 - 7 U ;i^) [1. 2. 41 h 
UT'/P[1. 5-c]fcfU$v> ({k^t) 17 1) 

^»ji 7 0T#e>ns<b^«^i 7 0, loo mg (0.22 mBoi)?£fflVi, mmms 0 
tmmomi^^n^::t\z^r), ^SB^b^^ii 7 1, 60 mg(jR^:9o x)£e-feia# 

'H NMR((5 ppm. DMSO-dg) : 8. 20(brs, 2H). 7.94(s. IH). 7.89(s. IH). 7. 20(d. 
J=3.3Hz. IH). 6.72(1. J=3. 3Hz. I. 7Hz. IH). 3. 46-3. 42 (m. 4H). 1.21-1. 12(m. 
6H) 

MassOn/z): 300 (MO 

IR(KBr. cr'): 3740. 3617. 3439. 1655. 1560. 1508. 1443 
Bl!,^ : 92. 4-95. 7 X: 

7tm^^: CtfiM 0.3HjO 0. 2EtOH tLX 
^il'JM (%) : C 54.68. H 5.69. N 26.55 
tf-^M i%) : C 54. 92. H 5. 70. N 26. 68 
17 2 

5 - (3.4 - i?}^h^>^^>i^)l7^y) - 8 - (N.N - V:^^)l^^)l;^=E-( )V) - 
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2- (2- 7U;P)[1.2.4]hU7^/D[1.5-c1h?U5-:;> (fk^igj 17 2) 

^JS01I2 2Tfl^n-5ft:^tj2 2» 1.3 g (3.07 nunol) <i: > 2 M 5^h 

7l::Ka77>^^S, 4.27 ml (8.54 mmol) mmmi 7 Ot|H|^(D»^ff 
■5 chtCck 0 , mmt^i^ 1 7 2, 780 ing(JR^ : 60 %)^&^mi^t Vxmz. 
'H NMR(6 ppm. CDCI3) : 8.21(s. IH). 7.61(d. J=l. 7Hz, IH). 7.25(s. IH). 6.98- 
6.94(in. 2H). 6.86(d. J=7. 9Hz. IH). 6.64(t. J=5. 6Hz. IH). 6.58(dd. J=3. 3Hz. 
1.7Hz. IH). 4.80(d. J=5. 6Hz. 2H). 3.89(s. 6H). 3. 19(brs. 3H). 3.09(brs. 3H) 
Mass(in/z): 422 (MO 

IR(KBr. cr'): 3415. 3210. 1628. 1574. 1429. 1248 
M : 191.3-194.5 "C 
17 3 

5 - - 8 - (N.N - v^^^;P;^;UA^^;i/) - 2 - (2 - 7'J;l/)ri. 2.41 K 

U7l/D[1.5-c]lfU$>^> (fH^Jfel 17 3) 
mmmi7 2rni^n^it^mi7 2. 740 mg (1.75 mmoO^fflVi, ll«3 0 

tmm(Dmi'^^no:it\z^r), muit'^mns. 3i2ing(W:66 %)^B^m 

'HNMR(6ppiD, DMSO-dj): 8. 29(brs. 2H). 7.95(s. IH). 7. 94(s, IH). 7.23(d. 
J=3.3Hz. IH). 6.72(dd. J=3. 3Hz. 1. 7Hz. IH). 3.30(brs. 6H) 
Mass(in/z): 272 (MO 

IR(KBr, cr'): 3720. 3430. 1647. 1560. 1508. 1421. 1327 
M : 241. 5-242. 0 "C 

Ttm^^: C„H„Ns04 0. 4H,O 0.3EIOH tLX 
^SllM i%) : C 51. 65. H 4. 93. N 28. 51 
th^ffl (X) : C 51. 66. H 5.03. N 28.65 

nmm 174 

5 - (3.4 - h4^'>^>>^;U7$y) - 2 - (2 - 7 'J;P) - 8 - b!^'j$;y 
tl)lJ^=E^Ml 2. 4] h U 7Vn [1. 5-c] tf U $ y> (^k^tl 1 7 4) 
^JI«3I2 2TfienSfk^i^2 2, 1.3 g (3.07 Bunol) t If/^ U v^>. 0.61 ml 

(6.17 minoDSfflvi, ^Mmi 7 0 tmm(Dmf¥^n^^t\z^r). mmit^mi7 



173 



wo 98/42711 PCT/JP98/01266 

4, I. 09 g(mm : 77 %)t:^^^i^tLxmc, 

•H NMR((5 ppm. CDCl,): 8. 18(s, 1©. 7. 60(dd. J=l. 7Hz. 0. 7Hz. IH). 7.25(dd. 
J=3. 3Hz, 0.7Hz. IH). 6. 98-6. 94 (m. 2H). 6.85(d. J=7. 9Hz. IH). 6.64(t. 
J=5.6Hz. IH). 6.57(dd. J=3. 3Hz, 1. 7Hz. IH). 4.79(d. J=5. 6Hz. 2H). 3.89(s. 
6H). 3. 74(brs. 2H). 3.44(brs. 2H), 1. 69(brs. 6H) 
Massdn/z): 46201*) 

IR(KBr. cr'): 3360. 2945. 1616. 1581. 1321. 1261 
il!^: 154. 0-155. 5 t: 

mmm 175 

5 - 7^y - 2 - (2 - 7UJ1/) - 8 - tf^'Ji?y:^;i/A^<;i.[1.2.4] h«J7V 
□ [1. 5-c3b;U$':^> Wb^tl 17 5) 

^mmi 7 Ann^n^it^mi 7 4. 1.02 g (2.21 mo\)^m\ mmm 30 
tmu<o:^mz^r). ^Bit^mi 75. 250 mgiw : 35 %)^B^mi^tLTm 

'H NMR(<5 ppm. DMSO-dfi) : 8. 26(brs. 2H). 7.95(dd. J=l. 7Hz. 0. 7Hz. IH). 7.94(s. 
IH). 7.21(d4 J=3.3Hz. 0. 7Hz. IH). 6.73(dd. J=3. 3Hz. 1. 7Hz. IH). 3.58(brs. 
4H). 1.59(brs. 6H) 
Mass(in/z): 312 (M*) 

IR(KBr, cr'): 3417. 2920. 1618. 1508. 1325, 1203 
Bit* : 119. 8-123. 0 t: 

Ttm^^i CisHuNjO, 0.2H,0 0. 7EtOH tUT 
i%) : C 56. 43. H 5. 75. N 24. 12 
WrW^ (X) : C 56. 57. H 5. 96. N 24. 14 
17 6 

5 - (3.4 - vp< mr->^>>^Ji/7$y) - 2 - (2 - 7 'J;i^) - 8 - / 
tl}V/'^=t^Ml. 2. 4] h U 7VU [1. 5-c] tf 'J $ v> iit'^i^ 17 6) 
^»J2 2Tf#e>ns{k^i^2 2. 1.3 g (3.07 mm\) t^EJVit^^) >. 0.54 ml 

6, 1. 12 g(W : 78 %)^&Bmi^tbxmz. 
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'HNMR(dppin. CDCl,): 8.28(s. IH). 7.61(dd. J=l. 7Hz. 0. 7Hz. IH). 7. 24((ld. 
J=3.3Hz. 0.7H2. IH). 6. 98-6. 93 (m. 2H). 6.86(d. J=7. 9Hz. IH). 6.69(t. 

J=5.6Hz. IH). 6.59(dd. J=3. 3Hz. 1. 7Hz. IH). 4.80(d. J=5. 6Hz. 2H). 3.89(s. 
6H). 3. 82(brs. 4H). 3. 55(brs. 4H) 
Mass(in/z): 464 (MO 

IR(KBr. cm-'): 3853, 3370. 3140. 1601. 1513. 1268 
Mj^ : 199. 8-200.3 r 

5 - 7$y - 2 - (2 - 7 u;i/) - 8 - ^JP4^'jy:tj;i/n^-r;u[i.2.4i K'JT^/ 

P[l,5-c]bf'J$v?> {.it^m 17 7) 
^»Jl7 6T#f>n§{b^tll7 6. 1 g (2.15 ranoD^ffll^i, mmmz 0 tWi 

'H NMR(<5 ppm. DMSO-dg) : 8.32(brs. IH). 8. OKs. IH). 7.95(d. J=l. 7Hz, IH). 
7.23(d. J=3.3Hz. IH). 6.73(dd. J=3. 3Hz. 1. 7Hz. IH). 3.65(brs. 4H). 3.38(brs. 
4H) 

Massdn/z): 314(M0 

IR(KBr. cr'): 3460. 3107, 1643. 1560. 1444. 1327. 1205 

fil!^ : 258. 0-259. 8 "C 

TjM^^: C.^H.AOa 0. 2EtOH tl^T 

{%) : C 53.46. H 4.50. N 26.09 
th^fi (X) : C 53.46. H 4.74. N 25.98 
17 8 

5 - 7$/- 7 - U-yu^^yi;)V^^) - 2 - (2 - 7'J;U) [1.2.41 l>U7 
yPCl.5-c]e'j$v> (fb^t, 17 8) 

^mm^ Ict0t#e>n§<b^tl6 K 200 mg (0.84 mmoO &.V7^5^;^J^^;^A75 
K (2 ml) Z.n\Zim{\:i-V^)^J^. 141 mg (2.52 mmol) <&lJD^ 120 *C 

T 2 I^F«m«iL/;. ^0^. S;&r§^S^^ia^T?&-^L, tK (0. 2 ml) 10 
^^Fami^brc. c:ntCp-yD^^>s;;|.yo5H, 314 j,g 0.26 mmoI) ^IXiX. M 
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X:$'/-;i/J;0?}^ii«:fToT{fc:-&^l 7 8, 150 mg (0.37 miDol. W : 45 %) ^ 

'HNMR (dppm. DMSO-de): 8. iKbrs. 2H). 7. 91(d. J=l. 9Hz.. IH). 7. 52(d. 

J=8.6Hz. 2H). 7.44(d. J=8. 6Hz. 2H). 7. 15(d. J=3. 3Hz. IH). 6.80(s. IH). 

6. 70(dd. J=l. 9Hz, 3. 3Hz, IH). 4.38(s. 2H) 

Mass Od/z): 404((M+3)0. 403((M+2)0. 402((M+1)*). 401(M*) 

IR (KBr. cr'): 3141. 1670. 1598. 1560. 1178. 740 

m,^ : 200-201 V 

^mm 17 9 

5 - 7^y- 2 - (2 - 7U;i^) - 7 - (4-pth:^->/>;>s;jl.5^:^) [1.2.41HJ 
7V'a[1.5-c3brU$>?> Wb-^i^ 1 7 9) 

W : 38 « 

'HNMR (appm. DMSO-d,): 8. 10(brs. 2H). 7. 91 (d. J=l. 9Hz. IH). 7.39(d. 
J=8.8Hz. 2H). 7.15(d. J=3. 3Hz. IH). 6. 88(d. J=8. 8Hz. 2H). 6.79(s. IH). 
6.70(dd. J=1.9Hz. 3. 3Hz. IH). 4. 33(s. 2H). 3.73(s. 3H) 
Mass (m/z): 355(MH2), 354(r+l). 353(MO 
IR (KBr. cr'): 3172. 1664. 1585. 1511. 1174. 750 
B}^ : 210-211 r 
Ttm^i-ifr ; C.tH.sNsOjS <i:L/T 
MmiS. (%) : C 57.75. H 4.24. N 19.61 
(%) : C 57.78. H 4.28. N 19.82 

mmm i s o 

5 - 7$/- 2 - (2 - 7'J;U) - 7 - (4-m7;i.:tapc h^x/^>s;ju^ 
^) [1.2.4] h'J7ya[1.5-c]b!'J$y> (it^m 1 8 0) 
^»J1 7 8 tmmf3i:^mi! p-hU7;i/:tDpth + '>/^>>?JU:;fD5 H^fflViT 
1 8 0 ^B^mWt LTflfc. 
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JR¥ : 79 % 

'HNMR (appni. DMSO-d,): 8. 14(brs. 2H). 7.92(d. J=l. 9Hz. IH). 7.62(d. 

J=8.5Hz. 2H). 7.32(d. J=8. 5Hz. 2H). 7. 16(d. J=2. 6Hz. IH). 6.83(s. IH). 

6.70(dd. J=1.9Hz. 2. 6Hz. IH). 4. 44(s. 2H) 

Mass (m/z): 409((M+2)*). 408((M+1)*). 407(M*) 

IR (KBr. cm-'): 3129. 1668. 1591. 1550. 1508. 1309. 1151. 759 

Mjk : 225-226 t: 

Ttm^m : C„H„F,N50,S t LT 

(%) : C 50.26. H 2.89. N 17.00 
If^M a) : C 50. 12. H 2. 97. N 17. 19 

nmm i s i 

5 - 7^ y- 2 - (2 - 7U;i^) - 7 - (4-\fn-)U^:i-) [1. 2. 4] h U 
[1.5-c]hfU$5^> ({b^!^ 18 1) 

mmm 1 1 s t.nmi.-nm^ 4-tf3 -jp^^ □ ij K^isit^ffli.iTYb^<^ i s i ^ 

iR^ : 37 JK 

'HNMR (fippm. DMSO-de): 8.51(d. J=5. 9Hz, 2H). 8. 15(brs. 2H). 7.9I(d. 
J=1.6Hz. IH). 7.49(d. J=5.9Hz. 2H). 7.14(d. J=3. 3Hz. IH). 6. 81 (s. IH). 
6.71(dd. J=l. 6Hz, 3. 3Hz. IH). 4. 42(s. 2H) 
Mass (m/z): 326((M+2)*). 325((M+1)*), 324(M*) 
IR (KBr. cm-'): 3153. 1660. 1597. 1560, 1221 

: 208-209 "C 
lt%^^ C„H„NgOS 0. lEtOH 0. 7H,0 h 

(X) : C 53.54. H 3.89. N 24.63 
th^M (X) : C 53.45. H 4.13. N 24.60 
%%m 18 2 

5 - 7$y- 2 - (2 - - 7 - (2-lf3-;P5^:j-) [1.2.4] hU7Va 

[1.5-c]bf'J$i;> (^t^<^ 1 8 2) 
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mmm 1 7 8 tmmfsi:^^!^ i-)du-)Vifu^ \imkm.^m\*^x\t'tm i s 2 ^ 

iR^ : 29 X 

'H NMR (fippm. DMSO-de): 8. 52(d. J=5. OHz. IH). 8. 10(brs. 2H). 7.9I(d. 
1=1. 6Hz. IH). 7.77(dd. J=5.9Hz. 7. 6Hz. IH). 7.57(d. J=7. 6Hz. IH). 7.28(dd. 
J=5.0Hz. 5.9Hz. IH). 7. 15(d. J=3. 3Hz. IH). 6.89(s, IH). 6.71(dd. J=I. 6Hz. 
3.3Hz. IH). 4.48(s. 2H) 
Mass (m/z): 326((M+2)*). 325((Mfl)*). 324(MO 
IR (KBr, cr'): 3104. 1655. 1585, 1544. 748 
Hi* : 187-188 r 

mmm i s 3 

5 - T^J- 7-^>>?jP5":t- 2 - (2 - [1. 2. 41 hU 7^0 [1. 

Ugv> {it^m 18 3) 

W : 33 X 

'HNMR (dppm. DMSO-de): 8. 10(brs. 2H). 7.92(d. J=l. 7Hz. IH). 7.48(d. 

J=7.0Hz. 2H). 7. 20-7.40(11. 3H). 7. 16(d. J=2. 6Hz. IH). 6.81(s. IH). 6.70(dd. 

J= 1.7Hz. 2.6Hz. IH). 4.40(s. 2H) 

Mass (m/z): 325((M+2)*). 324((M+1)*). 323(MO 

IR (KBr. cr'): 3122. 1662. 1585. 1544. 1174. 752. 705 

: 200-201 "C 
TiMj/^^ ; CnHijNjOS 0. IH,0 thX 

(%) : C 59. 09. H 4. 21. N 21. 80 
WrW-m. {%) : C 59. 10. H 4.09. N 21.54 

mmm i s 4 

5 - 7^y- 7 - (4->7y^>i?JV^:t) - 2 - (2 - 7U;U) [1.2.4] h'jy 
\/P[1.5-c]lf'J$v> .(fb^itgj 18 4) 
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W : 42 X 

'HNMR {6 pm DMSO-dj): 8. 15(brs, 2H). 7.91(d. 1=1. 6Hz. IH). 7.79(d. 

J=8.2Hz. 2H). 7.68(d. J=8. 2Hz. 2H). 7. 15(d. J=3. 3Hz. IH). 6.82(s. IH). 

6.70(dd. J=1.6Hz. 3. 3Hz, IH). 4.49(s. 2H) 

Mass (m/z): 350((M+2)*). 349((M+1)*). 34801*) 

IR (KBr. cm-'): 3151. 2226. 1668. 1598. 1178. 933 

M)^ : 258-259 

mmm i s 5 

5 - 7$y- 2 - (2 - 7U;t^) - 7 - (4-- Hp/^>yJU^:t) [1.2.41 HJT 
\/P[1.5-c]eU$>^> iit-^m 18 5) 

m : 42 % 

'HNMR (5ppin. DMSO-de) : 8. 19(brs, 2H). 8. 18(d. J=8. 9Hz. 2H). 7.91(d. 
J=1.7Hz. IH). 7.77(d. J=8.9Hz. 2H). 7. 14(d. J=3. 3Hz. IH). 6.83(s. IH). 
6. 70(dd. J=1.7Hz. 3. 3Hz. IH). 4. 54(s. 2H) 
Mass (m/z): 370((M+2)*). 369(01+1)0. 368(M*) 
IR (KBr. cm-'): 1664. 1652. 1542. 1508. 1351 
il!,^ : 135-136 "C 

mmm i s e 

5 - 7$ y- 2 - (2 - 7'J JI/) - 7 - iA-:f^^)V^yi^)V^^) [1.2.4] 7 
yp[l. 5-c3fcf'J$S;> {it^m 18 6) 

n^^wtLxntc, 

W : 50 ^ 

'HNMR (5ppm. DMSO-d,) : 8. 10(brs. 2H). 7.92(d. J=l. 6Hz. IH). 7.35(d. 
J=8.0Hz. 2H). 7. 15(d. J=3. 3Hz. IH). 7. 12(d. J=8. OHz. 2H). 6.79(s. IH). 
6.71(dd. J=1.6Hz. 3. 3Hz. IH). 4. 34(s. 2H). 2.27(s. 3H) 
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Mass (m/z): 339((M+2)0, 338((M+1)*). 337(M0 
IR (KBr. cm-'): 3122. 1670. 1587. 1508. 1217. 929. 756 
: 185-186 V 

mmm i s ? 

5 - 7$y- 7 -[4- (tert-y5^;P) 2 - (2 - 7 U ^U) 

[1. 2. 4] h U 7\/D [1. 5-c3 a y > 1 8 7) 

7^efi@{*:<i:LT#fc. 
JR2^ : 50 % 

'H NMR ((5 ppm. DMSO-dg) : 8.08(brs. 2H). 7. 91(d. J=2. OHz. IH). 7.38(d. 

J=8.6Hz. 2H). 7.33(d. J=8. 6Hz. 2H). 7. 14(d. J=3. 6Hz. IH). 6. 81 (s. IH). 

6.70(dd. J=2.0Hz. 3. 6Hz. IH), 4.35(s. 2H). 1.26(s. 9H) 

Mass (m/z): 381((M+2)0. 380((M+1)*). 379(M0 

IR (KBr. cm-'): 3110. 2960. 1647. 1596. 1548. 1508. 1216. 929. 756 

iH!^ : 192-193 "C 

^mm 1 8 8 

5-7$/- 7 -[2->7y/>;> v;U^;r3- 2 - (2 - 7U;U) [1.2. 41 HI TV 
P[l. 5-c]tfU$i^> (fb^t) 1 8 8) 

17 8 tnW^-:f5ttrQ Q--y7 J^>V)V^U^ Y^^m^^^Xit^m l 8 8 S: 
W : 43 % 

'H NMR (6 ppm. DMSO-de): 8. 18(brs. 2H). 7.92(d. J=2. OHz. IH). 7. 84(d. 
J=7.5Hz. IH). 7.80(d. J=7. 9Hz. IH). 7.67(dd. J=7. 5Hz. 8. 8Hz. IH). 7.47(dd. 
J=7.9Hz. 8.8Hz. IH). 7. 17(d. J=3. 6Hz. IH). 6.90(s. IH). 6.71(dd. J=2. OHz. 
3.6Hz. IH). 4.58(s, 2H) 
Mass (m/z): 350((M+2)*). 349((M+1)0. 348(M*) 
IR (KBr. or'): 3110. 2223. 1652. 1589. 1540. 1216. 779. 756 
gl!^ : 200-201 
1 8 9 
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W : 56 X 

'HNMR {6 pm, DMSO-d,): 8. 12(brs. 2H). 7.91(d. J=2. OHz. IH). 7.53(dd. 
J=5.3Hz. 8.6Hz. 2H). 7. 16(dd. J=8. 6Hz. 8. 6Hz. 2H). 7.15(d. J=3. 6Hz. IH). 
6.81(s. IH). 6.70(dd. J=2.0Hz. 3. 6Hz. IH). 4.39(s. 2H) 
Mass (m/z): 343((M+2)0. 342((M+1)*). 341 (MO 
IR (KBr, cr'): 3128. 1668. 1589. 1176. 779 
WiJ^ : 201-202 r 

^mm 19 0 

5 - 7$ y- 2 - (2 - 7UJbV- 7 - (4-^K4^^^^M.4^-;l.^>o^;,,.^^, 
■ n.2.4]h»J7^y D[l. 5-c1tfUS--V 19 0) 

W : 56 « 

'HNMR ((Sppm. DMSO-d^ : 8. 12(brs. 2H). 7.92(d. J=8. 2Hz. 2H). 7. 91 (d. 

J=1.6Hz. IH). 7.63(d. J=8.2Hz. 2H). 7. 15(d. J=3. 3Hz. IH). 6. 81 (s. IH). 

6.70(dd. J=1.6Hz. 3.3Hz. IH). 4.48(s. 2H). 3. 84(s. 3H) 

Mass (m/z): 383((M+2)0. 382((M+1)0. 380 (M*) 

IR (KBr. cr'): 3168. 1726. 1662. 1598. 1508. 1282. 754 

13!^ : 226-227 "C 

5-7$y-2- (2- 7U;P ) - 7 - ( 3-g-K^>^:;;u^^) [1.2.41 K.J7 
^/D[1.5-c]briJ$i;> (it-^i^ 19 1) 

: 47 X 



181 



wo 98/42711 PCr/JP98/01266 

'HNMR (dppm. DMSO-d,): 8.13(brs. 2H). 7.91(d. J=1.6Hz. IH). 7.86(s. IH). 
7.61(d. J=7.9Hz. IH). 7.50(d. J=7. 9Hz. IH). 7. 16(d. J=3. 3Hz. IH). 7. 15(dd. 
J=7.9Hz. 7.9Hz. IH). 6.81(s. IH). 6. 70(dd. J = l. 6Hz. 3, 3Hz. IH). 4. 37(s. 2H) 
Mass (m/z): 451 ((M+2)*). 450 ((M+1)*). 449 (MO 
IR (KBr, cr'): 3128. 1666. 1591. 1548. 1218. 1179. 937. 757 
169-170 "C 

nmm 1 9 2 

5 - 7$y- 2 - (2 - 7'jJP) - 7 - (3--hU^>'J)l^^) [1.2.41 h'J 
TyD[1.5-c]tf'J$v> (it-^m 19 2) 

its tmUU-^m-V m-::! h n^>z^)l.^ □ u KSrfflt^T'fk^ti 192^ 

W : 52 X 

'HNMR (dppm. DMSO-dg): 8.37(s. IH). 8. 17(brs. 2H). 8. 12(d. J=8. 3Hz. IH). 
7.97(d, J=7.9Hz. IH). 7. 92(d. J=l. OHz. IH). 7. 63(dd. J=7. 9Hz. 8. 3Hz. IH). 
7. 15(d. J=3.3Hz. IH). 6.86(s. IH). 6. 71(dd. J=l. OHz. 3. 3Hz. IH). 4.56(s. 
2H) 

Mass (m/z): 370((M+2)'). 369((M+1)0. 368(M*) 

IR (KBr, cr'): 3085. 1672. 1654. 1588. 1508. 1359. 781. 746 

iSIl;^ : 191-192 r 

^mm 19 3 

5 - 7sy- 7 - (3->7y^>>^;i^5";f) - 2 - (2 - 7'j;u) [1.2.4] my 

yP[1.5-c]b!U$v;> (<b-&i^ 19 3) 
^mmi 7 8 <i:|5|1i;^j:;&}*T m-v7y'^>>';i/::^D5 H^fflViT-fk^l^l 9 3Sr 

» : 51 j; 

'HNMR ((5ppin. DMSO-de) : 8. 17(brs. 2H). 7. 98(s. IH). 7.92(d. J=l. 6Hz. IH). 

7. 84(d. J=8.2Hz. IH). 7.71(d. J =8. OHz. IH). 7.54(dd. J =8. OHz. 8. 2Hz. IH). 

7. 15(d. J=3.3Hz. IH). 6.83(s. IH). 6. 71 (dd. J=l. 6Hz. 3. 3Hz. IH). 4.45(s. 
2H) 
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Mass (m/z): 350(01+2)*). 349((M+1)*). 348010 

IR (KBr. cm-'): 3166. 2223. 1646. 1635. 1598. 1375. 1215. 926. 742 

Sl!;^ : 201-202 t: 

nmm 1 9 4 

5 - 7$y- 2 - (2 - 7'JJU ) - 7 - (2--Ka^>-:?;U5^:^) [1.2.41 HUT 
yaCl. 5-c3b;'J$>^> (it^!^ 19 4) 

IR^ : 58 X 

'H NMR (5ppDi, DMSO-dfi): 8. 19(brs. 2H). 8.06((1. J=7. 9Hz. IH). 7. 92(d. 
J=1.6H2. IH). 7.9G(d. J=7.4Hz. IH). 7.70(dd. J=7. 4Hz. 7. 6Hz. IH). 7.54(dd. 
J=7.6Hz. 7.9Hz. IH). 7; 15(d. J=3. 3Hz. IH). 6.86(s. IH). 6. 71 (dd. J=l. 6Hz. 
3.3Hz. IH). 4.72(s. 2H) 
Mass (m/z): 370((M+2)O. 369((M+1)*), 368(MO 
IR (KBr. cm-'): 3120. 1654. 1594. 1558. 1332. 750 
it^ ; 186-187 "C 
19 5 

5 - 7$ y- 2 - (2 - 7U;P) - 7 - (2-7x-;U/<>e;;|.^:^) [1.2.41 Ktj 

7Va[i. 5-cibru$s;> (fk^jfe i 9 5) 
^JS^aii 7 8tmmU:^t^T^ o-7x-;i/^>>;;uyo5 K&fflViT-ft-&«^ 1 9 5 

IK^ : 42 X 

'HNMR (dppm. DMSO-d,): 8.08(brs. 2H). 7. 91 (d. J=l. 6Hz. IH). 7. 61 On. IH). 

7. 30-7. 60(111. 7H). 7. 26(in. IH). 7. 15(d. J=3. 3Hz. IH). 6.71(dd. J=l. 6Hz. 

3.3Hz. IH). 6.69(s. IH). 4. 32(s. 2H) 

Mass (m/z): 401 ((M+2)*). 400((M+1)*). 399(MO 

IR (KBr. cm-'): 3120. 1654. 1595. 1355, 777 

it!-^ : 198-190 "C 

mmm i96 
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5 - 7$y - 7 - (4 - - 2 - -Vn^>z^)l^7i-) - 2 - (2 - 

[1.2.4] h'j7yD[1.5-c3h!U$v> (-ffc^J^ i 9 6) 

1 9 6?&efe@#:<»:LT#;t. 
: 29 % 

'HNMR (dppiD. DMSO-de): 13.61(brs. IH). 8.47(s. IH). 8. 18(brs. 2H). 8.16(d. 
J=8.2Hz. IH). 8.04(d. J=8. 2Hz. IH). 7.9I(d. J=l. 6Hz. IH). 7. 15(d. J=3. 3Hz. 
IH). 6.87(s. IH). 6.7I(dd. J=l. 6Hz. 3. 3Hz. IH). 4. 77(s. 2H) 
Mass (m/z): 431(MHH,0) 

IR (KBr. cr'): 1700. 1637. 1591. 1537. 1359. 1213. 754 
M : 298-300 i^M) 

mmm 1 9 7 

5 - 7$y- 7 - (4-;^;i/;if4^v'^>s;;i>5^;t) - 2 - (2 - 7U;i.) [1.2.4] l> 
'J7ya[i. 5-c]tfU$>^> (^b^tl 19 7) 

^Mfa 7 8 tmmu:^mx'a-i7au-i>-h)u^)vm^mi^^i:it'^mi 9 7&e 

W : 42 X 

'HNMR (6 ppm. DMSG-d.) : 12.88(brs. IH). 8. 12(brs. 2H). 7.91(d. J=2. OHz. 
IH). 7.89(d. J=8.6Hz. 2H). 7..60(d. J=8. 6Hz. 2H). 7. 15(d. J=3. 3Hz. IH). 
6.8l(s. IH). 6.70(dd. J=2. OHz. 3. 3Hz. IH). 4.47(s. 2H) 
Mass (m/z): 369((M+2)0, 368((M+1)0. 367(MO 
IR (KBr. cm-'): 1697. 1629. 1589. 1539. 1271. 756 
: 283-284 
198 

5 - 7$ y- 7 - (4-^ua^>i?)V^^) - 2 - (2 - yU)V) [1.2.41 m 7 
l/P[1.5-c]lfU$v> (fb^t) 1 9 8) 
MMM 1 7 8 tmUti:^i^'V p-i7nu^>i?ji,^u\) K^^fflv^T-fk-^^! 19 8$ 

W : 52 % 
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'HNMR (dppm. DMSO-d,): 8. 12(brs. 2H). .7,91(d. J=l. 6Hz. IH). 7. 51(d. 
J=8.6Hz. 2H). 7.38(d. J=8. 6Hz. 2H). 7. 15(d. J=3. 3Hz. IH). 6. 81(s. IH). 
6. 71(dd. J=l. 6Hz. 3. 3Hz. IH). 4.40(s, 2H) 
Mass (m/z): 359((M+2)*). 358((M+1)*). 357(M*) 
IR (KBr. cr'): 3110, 1662. 1541. 771. 738 
SlljiS : 197-198 t: 

mmm 199 

5 - 7$/- 2 - (2 - 7'j;t/) - 7 - (3-h^)y)i^a^^)V^>i;}v^^) 

[1.2. 4] m7\/n[l. 5-c]tfU$v> (it^i^ 1 9 9) 

^^199 LT#;t. 
W : 52 JK 

'HNMR (5ppin. DMSO-de) : 8. 15(brs. 2H). 7.91(d. J=l. 6Hz. IH). 7.86(s IH). 
7. 82(d. J=7.2Hz. IH). 7. 53-7. 54 (m. 2H). 7. 15(d. J-3. 3Hz. IH). 6.84(s. IH). 
6. 71(dd. J=1.6Hz. 3. 3Hz. IH). 4. 51(s. 2H) 
Mass (m/z): 393 ((M+ 2)0. 392((M+1)*). 391 (M*) 
IR (KBr. cm-'): 3058. 1675. 1587. 1328. 1116. 781 
Wi^: 156-157 
200 

5 - 7$y- 7 - (2-^PD^>-:^;i/^;t) - 2 - (2 - 7'j;U) [1.2.4] h'jy 
yD[1.5-c]lfUSv> iit^(\^ 2 0 0) 
^iS0il 17 8 o-^ □ u^>i;)Vif D.U h'^ffl ViT-fk^tl 2 0 0 i£ 

iR^ : 48 X 

'HNMR(5ppm. DMSO-de): 8. I7(brs. 2H). 7. 92(d. J=l. 7Hz. IH). 7. 68(dd. 
J=3.7Hz. 5.6Hz. IH). 7.49(dd. J=3. 3Hz. 5. 6Hz. IH). 7.29-7.33(m. 2H). 7. 16(d. 
J=3.3Hz. IH). 6.86(s. IH). 6.71(dd. J=l. 7Hz. 3. 3Hz. IH). 4.50(s. 2H) 
Mass (m/z): 359((M+2)0. 358((M+1)0. 357(MO 
IR (KBr. cm-'): 3120. 1662. 1587. 1546. 1222. 748 
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Sl!^ : 169-170 

mmm 2 0 1 

5 - 7$y- 7 - (2-7;i/:^P^>vj|/5^:t) - 2 - (2 - 7 U [1. 2. 4] hU 
7yP[1.5-c]eU$x> ({b^tl 2 0 1) 

^WJ 1 tmWJi:^m'V o-y)V:tu^>i;)Vzfas. H<£fflViT{t;^#i2 o i 

JR^ : 44 X 

'HNMR(appin. DMSO-dj): 8. 14(brs. 2H). 7.92(d. J=l. 7Hz, IH). 7. 60(ddd. 

J=1.6Hz. 7.9Hz. 7.9Hz. IH). 7. 35(in. IH). 7. 13-7. 25 (m. 3H). 6. 85(s. IH). 

6. 71(dd. J=1.7Hz. 3. 3Hz. IH). 4. 42(s. 2H) 

Mass (m/z): 343((Mf2)*). 342((M+1)0. 341 (M*) 

IR (KBr. cm-'): 3172. 1646. 1591. 1540. 1355. 746 

Bl!^: 178-179 r 

^mm 2 0 2 

5 - 7$y- 2 - (2 - 7U;U) - 7 - (3-;^^J\.^>i^)l^^^) [1.2. 4] h'J 7 
\/a[1.5-c3brU^v^> Wb^i^ 2 0 2) 

iR^ : 49 X 

'H NMR ( (5 ppm. DMSG-dj) : 8. iKbrs. 2H). 7. 92(d. J=l. 6Hz. IH). 7. 28(s. IH). 
7.18-7.25(111. 2H). 7. 15(d. J=3. 3Hz. IH). 7.06(d. J=7. 3Hz. IH). 6.80(s, IH). 
6. 71(dd. 1=1. 6Hz. 3.3Hz. 1H>. 4.35(s. 2H). 2.29(s. 3H) 
Mass (m/z): 339 ((M+2)*). 338 ((M+1)*). 337 (M*) 
IR (KBr. cm-'): 3124. 1664. 1587, 1351. 752 
Mj^ : 182-183 

mmm 203 

5 - 7$y- 7 - (2.6-z^^D n^>z^)V^^) - 2 - (2 - 7 'J ;U) [1. 2. 4] h 
U7yD[l. 5-c]br'J^>^> (it^i^ 2 0 3) 
^Mmi 7 8 2. 6-v^DO^>v;p:/p5 h*^fflvmb-&tl2 0 
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: 41 X 

'HNMR(6ppiD. DMSO-ds): 8. 17(brs. 2H). 7.95(d. J=l. 7Hz. IH). 7. 53(d. 
J=7.3Hz. 2H). 7.38(t. J=7. 3Hz. IH). 7. 17(d. J=3. 3Hz. IH). 6.96(s. IH). 
6. 71(dd. J=1.7Hz, 3. 3Hz. IH). 4.66(s. 2H) 

Mass (m/z): 395 ((M+4)*). 394((M+3)0. 393((M+2)0. 392 ((Ml DO. 391 (M*) 
IR (KBr. cm-'): 1645. 1608. 1327, 995. 785 
ife^Sl : 195-196 t: 

mmm 204 

5-7^7- 7 - (2.6-v7Jl/:tP^>i^;|.^:^) - 2 - (2 - 7 U [1.2.41 
m77P[1.5-.c]bfU$v> Wk^J^ 2 0 4) 

1 7 8 <i:l^^?5::^tmT 2. 6-i^7;i/:tD^>v;i/:;^P5 H^fflViT<b^tl2 

0 4 ^nft. 

'H NMR (dppm, DMSO-dj): 8. 12(brs, 2H), 7.92(d. J=l. 6Hz. IH). 7. 43(tt. 
J=7.8Hz. 7.9Hz. IH). 7. 18(d. J=3. 3Hz. IH). 7. 17(in. 2H). 6.92(s. IH). 
6. 71(dd, J=l. 6Hz. 3. 3Hz. IH). 4.45(s. 2H) 
Mass (m/z): 361((M+2)0. 360((M+1)'). 359(M*) 
IR (KBr. cm-'): 1645. 1623. 1356, 1327, 996. 785 
: 168-169 V 

mmm 205 

5 - 7$y- 7 - (2-7>h^J)V)<$^)U^>i;)V^:t) - 2 - (2 - 7'j;i/) 
[1. 2. 4] h U TV P [1. 5-c] tf U ^ ':^> (fk^i^ 2 0 5) 

7 8,i:|^<i;5::«r^T 9-7>hU;M5^;i/irPU K<£ffll^T<k^tl2 0 5 

» : 45 X 

'HNMR (5ppm. DMSO-dg) : 8.64(s. IH). 8.43(d. 1=8. 9Hz. 2H). 8.23(brs. 2H). 
8. 13(d. J=8.6Hz. 2H). 7.94(d. J=2. OHz. IH). 7.60(dd. J=6. 6Hz. 8. 9Hz. 2H). 
7.55(dd. J=6.6Hz, 8. 6Hz. 2H). 7. 20(d. J=3. 7Hz. IH). 7.09(s. IH). 6.73(dd. 
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J=2.0Hz. 3.7Hz, IH). 5.47(s. 2© 

Mass (m/z): 425((M+2)*). 424 (011+ 1)*). 423(M*) 

IR (KBr. cm-'): 3047. 1670. 1646. 1589. 1147. 790. 750 

St^ : 195-196 t: 

mmm 206 

5 - 7$ y- 2 - (2 - 7U;U) - 7 - U-h*)y)V^U;^^)V^>i^)l^^^) 
[1.2. 4] h'J7yD[1.5-c]tf'J^$;> ak^i^ 2 0 6) 
^»J1 7 8 <i:|p|^75::^^T' p- h 'J 7;i/:rp^9^;i/^>>;;i.>^o 5 \^^m^^xit 

m : 48 X 

'HNMR (appm. DMSO-d,): 8. 15(brs. 2H). 7. 92(d. J=l. 6Hz. IH), 7.73((1. 
J=8. 6Hz. 2H). 7.69(d. J=8. 6Hz. 2H). 7. 15(d. J=3. 3Hz. IH). 6.83(s. IH). 
6. 71(dd. J=l. 6Hz. 3. 3Hz. IH). 4. 50(s. 2H) 
Mass (m/z): 393((M+2)*). 392((M+1)0. 391 (MO. 359. 357 
IR (KBr. cm-'): 3112. 1668. 1592. 1550. 1335. 1109, 1070 
BS!;^^ : 236-237 "C 
2 0 7 

5 - 7ay- 7 - (A-^>z^)V't^iy^>S^)l^-t) - 2 - (2 - 7 U ;i/) 
[1. 2. 4]>'J7l/a[l. 5-c]bfU$v> ({k^tl 2 0 7) 



^mm 1 7 8 tmuti:^mx p-^>v;p^^v^>>';u7'n5 H<£rffl(.iT{l:^% 

2 0 7SafeS^<!:.LT^ffc. 
W : 62 X. 

'H NMR (fippm, DMSO-dj): 8. 10(brs, 2H). 7. 91 (d. J=2.0Hz, IH). 7. 31-7. 45(in. 

7H). 7. 15(d. J=3.6Hz. IH). 6.96(d, J=8. 5Hz. 2H). 6.80(s. IH). 6. 71 (dd. 

J=2.0Hz. 3.6Hz. IH). 5.08(s. 2H). 4. 33(s, 2H) 

Mass (m/z): 430(MH2). 429(MHl). 397(M*). 396 

IR (KBr. cr'): 3101. 1651. 1602. 1540. 1508. 1248. 737 

MA : 183-184 "C 

nmm 208 
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5 - 7$/- 2 - (2 - 7 U;i/) - 7 - (4-rvyDfcf;i/^>i;;U5":t) Cl.2.4] 
h'J7\/a[l. 5-c]lf' Ja>^> ab-^!!^ 20 8) 

M : 54 X 

'H NMR (fippm. DMSO-de): 8. 10(brs. 2H). 7. 91(d. J=l. 6Hz. IH), 7. 38(d. 
J=8.0Hz. 2H). 7.20(d. J=8. OHz. 2H). '7. 15(d. J=3. 3Hz. IH). 6.81(s. IH). 
6.71(dd. J=1.6Hz. 3.3Hz. IH). 4.35(s. 2H). 2.85(sep. J=6. 6Hz. IH). 1. 17(d. 
1=6. 6Hz. 6H) 

Mass (m/z): 367((M+2)0. 366((M+1)0. 365(MO. 333. 332 
IR (KBr. cm"'): 3174. 1659. 1600. 1535, 1217. 931. 748 
: 201-202 *C 

mmm 209 

5 - 7$y- 7 - U-Ji^)]^^>i^)U9-t) - 2 - (2 - 7 'J ;U) fl.2.4]h'J7 
yp[1.5-c]eu$v> (Ik-^tl 2 0 9) 
^SS^^J 1 7 8 ^|plli;^cj:;^^-e p-x5^;i^^>>?;uyD5 KS:fflv^T^b^ti2 0 9$ 

W: 39 X 

'HNMR(5ppin. DMSO-d,) : 8. 10(brs. 2H). 7.91(d. J=l. 6Hz. IH). 7. 38(d, 
J=8.3Hz. 2H). 7. 16(d. J=8. 3Hz. 2H). 7. 15(d. J=3. 3Hz. IH). 6. 80(s. IH). 
6. 71(dd. J=1.6Hz. 3. 3Hz. IH). 4. 35(s. 2H). 2. 58(sep. J=7. 6Hz. 2H). 1. 15(t, 
J=6. 6Hz. 3H) 

Mass (m/z): 353((M+2)*). 352 ((M+1)*). 351 (MO. 319. 318 
IR (KBr. cr'): 3172. 1660, 1603, 1550, 1215. 748 
: 221-222 

nmm 2 1 0 

5 - 7$y- 2 - (2 - 7'j;i/) - 7 - (4-7x-JU/^>>;jP5=-:t) [1. 2.4]m 

77p[i.5-c]eu$->'> iit^m 2 1 0) 

17 8 tmmji:^m'V p-7xz:;i.^>>?;i/yo5 KS:fflViT'fb^#l2 1 0 
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W : 46 X 

'H NMR (fippm. DMSO-dj): 8. 13(brs. 2H). 7.91(d. J=2. OHz. IH). 7.55- 

7.66(01. 2H). 7.45(dd. J=6. 9. 7. 9Hz. 2H). 7.35(t, J=6. 9Hz. IH). 7. 15(d. 

J=3.6Hz. IH). 6.85(s. IH). 6. 71 (dd. J=2. OHz. 3. 6Hz. IH). 4.45(s. 2H) 
Mass (m/z): 401(01+2)0. 400((M+1)0. 365(M*). 399. 367, 366 

IR (KBr. cr'): 3168. 1666. 1600. 1639. 1599. 1570. 1550. 1356. 1325. 750 
M}^ : 235-236 V, 

mmm 2 1 1 

5 - 7$ 7- 7 - i4-7t^)V^)l^^>i;)V^:t) - 2 - (2 - 7U;P) [1. 2. 41 hU 
7yp[1.5-c3b!'J$>?> 2 1 1) 

W : 65 !l! 

'H NMR ((5ppin. DMSO-dj) : 9. 97(s. IH). 8. 16(brs. 2H). 7.92(d. J=l. 6Hz. IH). 
7.86(d. J=8.0Hz. 2H). 7. 72(d. J =8. GHz. 2H). 7. 15(d. J=3. 3Hz. IH). 6.83(s. 
IH). 6. 71(dd. J=1.6Hz. 3. 3Hz, IH). 4. 50(s. 2H) 
Mass (m/z): 353((M+2)*). 352((M+1)*). 351 (M*) 
IR (Pr. cm-'): 3122. 1686. 1654, 1594. 1558. 781 
MAM : 142-144 X: 

mmm 212 

5-7$/- 7 - (3-M^J\^^>i^)i^9-:t) r 2 - (2 - 7U;P) [1.2.41 K'J 
7yP[1.5-c1fcr»J$S^> (fb^tl 2 1 2) 

^Jfi0iJ 1 7 8 tmi^is,:^i^x m-7j>;P5;i/^>>?;i/yo5 H<&ffl(^iTffc^i^2 i 2 

W : 36 !« 

'HNMR (fippm, DMSO-d.): 10.00(s. IH). 8. 13(brs. 2H). 8.02(s. IH). 7.9I(d. 
J=1.6Hz. IH). 7.84(d. J=8. 9Hz. IH). 7.80(d. J =8. 1 Hz. IH). 7.57(dd. J=8. IHz. 
8.9Hz. IH). 7. 15(d. J=3.3Hz, IH). 6.83(s. IH). 6.70(dd. J=l. 6Hz. 3. 3Hz. IH). 
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4.51(s. 2H) 

Mass (m/z): 353((M+2)0. 352 ((M+1)*). 351 (MO 

IR (KBr. cr'): 3122. 1685. 1672. 1587. 1535. 1353. 1222. 781. 752 

g!!.^ : 142-144 X: 

mmm 2 1 3 

5 - 7a y- 7 - i2-t^)l5.)l^^>z^)l^:t) - 2 - (2 - 7'J;U) Cl.2.4] h'J 
77n[1.5-c]euav^> iit^m 2 1 3) 
MMMl 7 8 tmBU:^f^'V o--^)l^)V^>i?)\,ya5. \^^m^^Xit'^!^2 1 3 

iR^ : 40 « 

'H NMR (5 ppm. DMSO-dg) : 10.30(s. IH). 8. I6(brs. 2H). 7. 91(d. J=l. 7Hz. IH). 
7.89(d. J=6.6Hz. IH). 7.73(d. J =7. 6Hz. IH). 7.62(dd. J=7. 3Hz. 7. 6Hz. IH). 
7..52(dd. J.=6.6Hz. 7. 3Hz. IH). 7.15(d. J=3. 3Hz. IH). 6. 84(s. IH). 6.71(dd. 
J=l. 7Hz. 3.3Hz, IH). 4. 81 (s. 2H) 

Mass (id/z): 352((M+1)0. 351 (MO 

IR (KBr. cm-'): 3155. 1695. 1647. 1592. 1356. 928. 736 
im^: 196-197 t: 

mmm 214 

5 - 7$y- 2 - (2 - 7U>)U) - 7 - (.d-yx.:^^)i^^) [1.2.4] h'jyyp 

[l,5-c]lf U$v^> (it^m 214) 

^mmi 7 8 tmmu:^m'v & - y i:^^)\^:/a 5. H^ffltiT'fk-&%2 1 4^e 

W : 94 X 

'HNMR (6 mm, DMSO-dj) : 8.08(brs. 2H). 7.92(d. 1=2. OHz. IH). 7. 19-7. 33 (m. 

5H). 7. 17(d. J=3.3Hz. IH). 6.83(s. IH). 6. 71 (dd. J =2. OHz. 3. 3Hz. IH). 

3. 36(t. J=7.3Hz. 2H). 2.97(t. J=7. 3Hz. 2H) 

Mass (i/z): 338 ((M+1)*). 337(M0 

IR (KBr. cm-'): 3112. 1670. 1585, 1548. 935. 734 

Sl!^: 174-175 r 



191 



wo 98/42711 PCT/JP98/01266 

nmm 2 1 5 

5 - T^y- 2 - (2 - 7U;i/) - 7 - (tt-;^5^Jl/^>>?;|/5^;^) [1. 2.4]hU7 
^□[l,5-c]bfU$v> (ft^tl 2 1 5) 

'HNMR (Sppm. DMSO-d,) : 8.08(brs, 2H). 7. 91(d. 1=1. 7Hz. IH). 7.52(d. 
J=7.2Hz. 2H). 7.35(dd. J=7. 2Hz. 7. 2Hz. 2H). 7. 24(t. J=7. 2Hz. IH). 7. 15(d. 
J=3.3Hz. IH). 6.75(s. IH). 6.70(dd. J=l. 7Hz. 3. 3Hz. IH). 4.98(q. J=7. 3Hz. 
IH). 1. 66(d. J=7. 3Hz, 3H) 
Mass (m/z): 339((M+2)*). 338((M+1)0. 337(MO 
IR (KBr. cm-'): 3122. 1646. 1542 
iSfc^ ; 192-193 "C 
2 16 

7 - ^na - 5 - (3. 4 - h^'>^>x;t/T$y) - 2 - 7'J;p - 8 - 
)\^W. 2. 4] h u 77a [1. 5-c] hf 'J 5 yy (.{c^m 2.1 6) 

4.6 - VCfUU - 5 - - 2 - >^5^;U5':teU5v>SrfflVi##«a|i 9, 

^ViT^ii«B|2 6 <J:Riei(3LT^BB^b^#|2 1 6 (JR^ : 41 X) ^SfeSi^i: LTfl 

'HNMRUppm, CDCl,) : 6. 60(t. J=l. OHz. IH). 7. 21(d. J=3. 6Hz. IH). 7.17- 
6.83(m. 3H). 6. 57(dd. J=3. 3Hz. 1. 7Hz. IH). 6. 40-6. 30 (m. IH), 4. 71(d. 
J=5.9Hz. 2H). 3.90(s. 3H). 3. 88(s, 3H). 2. 51(s. 3H) 
Mass (m/z): 399010 

IR (KBr. cm-'): 1629. 1614, 1575, 1506 
ia^: 163. 5-164.0 "C 

2 1 7 

5 - 7$y - 7 - ^uu - 2 - - 8 - pt^;w[i.2.4] h'j7i/D[i.5-cibr 

'J$v> ({k^tl 2 17) 

^imn 1 6Tfie>ns<k'&«^2 i e, 5.0 g (12.5 mmoo ^m^^^wshz^h 
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wimzvxmmt^^2 17, 2.76 g (w : 89 %) ^n^mi^tLxn^. 

'H NMR((5 ppm, CDCl,): 6.63(t. J=l. OHz. IH). 7.24(d. J=0. 7Hz. IH). 6. 60(dd. 
J=3. 3Hz. 1.7Hz. IH). 6.06(brs. 2H). 2. 17(s. 3H) 
Mass(ra/z): 249 (M*) 

IR (KBr. cm-'): 1677. 1668. 1591. 1581 
f&A : 124.5-126.0 X: 

^mm2 1 7T^^ns^fc^#f2 1 7^m\^\ mmme i tmmzLxskroit 

nmm 21s 

5 - - 2 - - 8 - - 7 - (4 - /5";uhf^5s;n 

Ji^) [1. 2. 4] h u 77p [1. 5-c] $ (^b^ti 2 1 8) 

iR^ : 70 x (.^^mm 

'H NMR(fi ppm. DMSO-dj): 7. 88(d. I=1.5Hz. IH). 7. 53(brs. 2H). 7. 13(d. 
J=3.0Hz. IH). 6.68(dd. J=3. 5Hz. 2.0Hz. IH). 3. 21-3. 16(m. 4H). 2. 46-2.43(m. 
4H). 2. 22(s. 3H). 2.09(s, 3H) 
Mass(in/z): 31 3 (MO 

IR (KBr. cr'): 1731. 1646. 1591. 1556. 1322 
Sll/^ : 192. 5-193. 0 X: 

7CM^^ ; C,sH,jN,0 0. li-PrOH 0. 8EtOH 0. 2HjO tLX 



{%) : C 56.87. H 6.67. N 26.80 
ifWm (%) : C 56.75, H 7.09. N 26.93 

mmm 219 

5 - 75y - 2 - 7U;P - 8 - 7 - (4 - y x.=l}V}f^yi^- 

)V) [1. 2. 4] h U 7>/P [1. 5-c] tf 'J g y> (^b^J^ 2 1 9) 

iR^ : 39 % m^mm 

'HNMR(5ppin. DMSO-dj) : 7. 89(t. J=l. OHz, IH). 7.57(brs. 2H). 7. 24(t. 
J=8.6Hz. 2H). 7.14(d. J=3. 3Hz. IH). 6.99(d. J=8. 3Hz. 2H). 6. 81 (t. J=7. 3Hz. 
IH). 6.68(dd. J=3.3Hz. 2.0Hz. IH). 3. 38-3.25(11. 8H). 2.78(s. 3H) 
Mass(iB/z): 375 (MO 
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IR (KBr, cr'): 1662. 1608. 1552. 1409 

1*;^^ : 269. 5-270. 0 t: 

jtm^m : CjoHj,N,0 0.3HjO<hbT 

HSiJM a) : C 63. 11. H 5.70. N 25.79 

If-^ffi i%) : C 63.08. H 5.72. N 25.75 
2 20 

5 - 7Sy - 7 - (4 - ^>P}Vi:^^i^=L)\,) - 2 - 7UJl^ - 8 - pc^ju 
[1.2. 4] hU7^./P[1.5-c3eU$v^> ab^ife 2 2 0) 

jR^ : 80 !»; m^^mm 

'HNMR(dppin. DMSO-ds) : 7-88(1. J=l. OHz. IH). 7. 50(brs. 2H). 7. 35-7. 25 (m. 
5H). 7. iKd. J=3.3Hz. IH). 6. 68(d(l. J=3. 3Hz. 1. 6Hz. IH). 3. 54(s. 2H). 3.25- 
3.19(111. 4H). 2.56-2.49(1. 4H). 2. 21 (s. 3H) 
Mass(in/z): 389 (M*) 

IR (KBr. cr'): 1652. 1648. 1600. 1558 

: 217. 5-219.0 t: 
tlM^^ : Cj.HjjN^O 0. lEtOH 1. 6H,0 tbX 
i%) : C 60. 14. H 6. 04. N 22. 99 
th^M (X) : C 60.21. H 6.39. N 23.18 

mmm 221 

5 - 75y - 7 - (4 - (t - y h^>-;^;i/7}^-;i/) e^7y-;u) - 2 - 7'j;i/ 

- 8 - p^^;i/[l. 2.4] h'j7V^D[1.5-c]brU$>?> (it-^i^ 2 2 1) 
W : 53 X (HfeH^fJ) 

'H NMR(5 ppm. DMSO-de) : 7.88(d. J=0. 7Hz. IH). 7. 56(brs. 2H), 7. 14(d. 

J=3. 6Hz. IH). 3.51-3.40(iD. 4H). 3. 18-3. 08(iD. 4H). 2.23(s. 3H). 1.43(s. 9H) 

Massdn/z): 399 (M*) 

IR (KBr. cr'): 1700, 1654. 1594. 1558 
SJl,^ : 223. 5-224. 0 t: 
ytm^^ : C„H„N,0, tLX 
HSMfi («) : C 57. 15. H 6.54. N 24.80 
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tf^M i%) : C 57.13. H 6.31, N 24.54 
222 

5 - 7^7 - 2 - - 7 - (4 - (2 - b K vX5^;|/) bf^^ - 

8 - 2. 4] h'J7ya[1.5-c]tf'J$S^> (fb^<^ 2 2 2) 

: 48 % mn^mm 

'H NMR((5 ppm. DMSO-d.) : 7.87(t. J=l. OHz. IH). 7.49(brs. 2H). 7. 12(d. . 
J=3.3Hz. IH). 6.68(dd. J=3. 6Hz. 2.0Hz, IH). 4. 41-4. 33(in. IH), 3. 55-3. 46 (m. 
2H). 3.25-3. 12 (id. 4H). 2. 61-2. 40 (m. 6H). 2.22(s. 3H) 
MassCm/z): 343 (M*) 

IR (KBr. cr'): 1660. 1652. 1646. 1560 
Blll;^ : 209. 5-210. 0 

TC^^J-^f : CijHiiN^G, 0. 3EtOH l.OHjO tLX 
^aatt (%) : C 53.24. H 6.38. N 26.14 
Wrnm (%) : C 53. 14. H 6.66, N 26. 13 

mmm 223 

5 - 7$ y - 2 - 7 U>IU - 7 - (4 - (2 - h^i^jL^JU) \d^^z^=L}l) - 8 
- ^5";i/[l. 2. 43 h U 7Vn [1. 5-c] hf' J $ >^> «k^<^ 2 2 3) 
W:51 X 

'H NMR( (5 ppm. DMSG-dj) : 7.88(t. J=1.0Hz. IH). 7. 51(brs, 2H). 7. 12(d. 
J=3.3Hz. IH). 6.68(dd. J=3.3Hz. 2.0Hz. IH). 3.47(t. J=5. 6Hz. 2H). 3.25(s. 
3H). 3. 21-3. 17(in, 4H). 2. 56-2. 48(in, 6H). 2.22(s. 3H) 
Mass(in/z): 357 (MO 

IR (KBr. cr'): 1654, 1600, 1560, 1405 
il!^: 218. 5-219. 0 "C 
2 24 

5 - 7$y - 2 - 7U;U - 8 - ^^)\. - 7 - \^^^i^-}l\\.2.i^h^)7Va 

[i.5-c]ifu$v> mmm at^m 2 24) 
mmm2 2 ii!ni^n^it^m2 21, 1.45 g (13. 53 mmoo \z 4m mm-mwtJi 

40 ml ^MA.WI^X 2 I^PBmj^L.rc.SJS'^tCX-x;!. lOO oil ^DnA, *fUiL 
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ztizjzfomv&it^i^z 2 4, 1. 25 g (iR^ : MMm ^^mi^tLxntz, 

'HNMR(5ppin. DMSO-dj): 9. 60(brs. 2H). 7.97(brs. IH). 7.41(brd. J=3. 3Hz. 
IH). 6.76-6.74(01. IH). 3. 58-3. 42 (in. 4H). 3. 23-3. 15(id. 4H). 2.27(s. 3H) 
Mass(in/z): 299 (M*) 

IR (KBr. cm-'): 1672, 1629, 1619, 1564 
Mj^ : 232. 0-234. 0 

mmm 22. 5 

5 - 7$y - 7 - - 2 - 7'J;l/^l■2.4]y□[1.5-c^^^■JS^;v (it 

^tl 2 2 5 ) 

mmM2 9m'btl^it'^!^2 9. m mg (1.82 miflol) ^ 10 ml (DmizmML. 
yi^^iti- h ^) ^ A 440 mg (5.45 mmol) 140 VX' 3 mmi^¥^Lrzo SJfStl^ 

^iStMUlc 0. 1 ml ^Ua^, 'Ai^^X'^z>^t n-y^)V 2.07 ml (18.2 mmol) 

\nfiim^\.rz, s^s^^^ctk, ^nm!rs}\^A^Mxm^Lrz. WM^^e^^^^:/ 
A) x^±iiSLm^i^^]^tz. n^nrz^^^m^m\^\ mmmzQtmm<DW^^ 

n^^t\Z^y)m&\t^m2 2 5, 260 mg (W : 49 %) ^m^^^Wthxntz, 
'HNMR(5ppm. DMSO-dg): 8.02(brs. 2H). 7.91(d. J=l. OHz, IH), 7. 15(d. 
J=3.3Hz. IH). 6.77(s. IH). 6.71(dd. J =3. OHz. 1. OHz. IH). 3.08(t, J=6. 9Hz. 
2H). 1.63(q. J=7.3Hz. 2H). I.44(q. J=7. 5Hz. 2H). 0.92(t. J=7. 3Hz. 3H) 
Mass(m/z): 289 (MO 

IR (KBr. cr'): 1656, 1646. 1594, 1589, 1421 

SH,^ : 130. 5-131.0 t) 

7n^5i'*ff ; C.sHisNsOS 0.3EtOH<J:LT 

{%) : C 54. 20, H 5. 48, N 23. 03 

tf^M (X) : C 53. 87, H 5. 59. N 23. 10 

mmm 226 
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7 - (4 - ::/D^7xy:^'» - 5 - (3.4 - v?^ K4^'>^>i;;p7sy) - 2 - 

7 U Jl/ - 8 - 2. 4] h U 7 VP [1. 5-c] H U a v> at^*^ 2 2 6) 

W : 29 « (4X@) 

'H NMR(5 ppm. DMSO-dj) : 9. 12(1. J=5. 9Hz. IH). 7. 93(t. J=1.0Hz. IH). 7.61(d. 

J=8. 6Hz. 2H). 7. 18-7. 14(ra. 3H). 6. 90(s. IH). 6.79(d. J=8. 3Hz. IH). 6.72(dd. 

J=3.3Hz. l.OHz. IH). 6. 56(d. J=7. 9Hz. IH), 6.36(s. IH). 4.35(d. J=5. 6Hz. 

2H). 3. 72(s. 3H). 3.67(s. 3H) 

Massdn/z): 521 (MO 

IR (KBr. cr'): 1635. 1585. 1413 

: 138. 5-139.0 
mmM 227 

5 - (3.4 - h^v^>>?;|/7$y) - 2 - 7'JJl/ - 7 - (4 - 3-^7x7 
=^S^) - 8 - ^5^;i/[l. 2. 4] h U 7ya [1. 5-c3 $ x> (-rfc^^^ 2 2 7) 

w:29 X (4xm) mn^mm 

'HNMR((5 ppm. CDCI3): 7. 71(dd, J=6. 9Hz. 2. 3Hz. 2H). 7.58(1. J=l. OHz. IH). 
7..17(d. J=3.0Hz. IH). 6. 94(dd. J=6. 9Hz. 2. 3Hz. 2H). 6. 84-6. 80 (m, 3H). 
6.56(dd. J=3.3Hz. 1. 7Hz. IH). 6.26(s. 3H). 4.58(d. J=5. 9Hz. 2H). 3.89(s. 
3H). 3. 86(s. 3H) 
Mass(in/z): 569 (MO 

IR (KBr. cm"'): 1608. 1596, 1513. 1411 
: 74. 5-80. 0 "C 

mmm 26.22 inn^ti^it-^m^mif^mmms otmmzLx&rfoit 

2 2 8 

5 - 7$y - 7 - (4 - >^P^7a:y^-» - 2 - 7 U - 8 - ^5^;i^[I. 2. 4] 
hU7Va[l,5-c]l:f'jax> (ib^tl 2 2 8) 

w : 95 !« i&Bmm 

'HNMR(6ppffl. DMSG-dj): 8. I9(brs. 2H). 7. 92(s. IH). 7. 61 (dd. J=8. 9Hz. I. OHz. 
2H). 7. 18(dd. J=6.9Hz. l.OHz. 2H). 7. 16(s, IH). 6. 70-6. 73 (m. IH). 6. 34(s. 
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IH) 

Mass (m/z): 371 (MO 

IR (KBr. cr'): 1660. 1600. 1564. 1560. 1483 

: 234. 0-235. 0 V 
Ttm^^ ; C,5H,oBrN,0, tLX 

(%) : C 48. 55. H 2.64. N 18.57 
H-^M (X) : C 48.41. H 2.71. N 18.82 

mmm 229 

5 - - 2 - 7u;i/ - 7 - (4 - 3-K7xy^v) [1.2.4] hUT^n 

[1. 5-c3br'J$>^> at^i^ 2 2 9) 

'HNMR(5ppin. DMSO-dj) : 8. 17(brs. 2H). 7. 92(t. J=0. 7Hz. IH). 7. 75(dd. 
J=6. 6Hz. 2.0Hz. 2H). 7. 16(t. J=l. OHz. IH). 7. 03(dd. J=6. 9Hz. 2.0Hz. 2H). 
6. 71(dd. J=3. 6Hz. 2.0Hz. IH). 6. 34(s. IH) 
Mass (m/z): 41 8 (M*) 

IR (KBr. cm"): 1672, 1602. 1565. 1226 
MA : 234. 5-236. 0 
2 3 0 

5-7$y-2-7'JJU-7-(4-(2- tf U i^;P) 7x / [1. 2. 4] h 'J 
7ya[1.5-c]tfUSv> ^b^tl 2 3 0) 

^JS0!)2 2 8Xn<E>tl^it'^m2 2 8 , 500 mg (0. 96 ramol) € DMF, 10ml \zmM 
V. mitm 222 mg (0.96 mmol) , t" h ^=^rX h «J 7x-;i//^X7>r Wt^i^C^A 
(0) 5 6 mg 100 "CT 5 ^mmWVrz,:k\f^r 2-trUS^;i/hU y5';i/XX 600 

Bg (1.63 mmol) 100 VV^ib\Z 12 mmi^btco S^&^^^^iatCMt, 7 

Jl^;UA) T-«ISLXiS^y-;|/75^^Mi^STSiI<5:llJ:O^E{b'&#l2 3 0, 360mg 

(iR^ : 74 %) ^ei^mwti^xmco 
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•HNMR(6ppin. CDCl,) : 8. 72-8. 70 (m. IH). 8. 06(dd. J=6. 6Hz. 2.0Hz. 2H). 7.79- 
7. 75(iD. 2H). 7. 62(t. J=l. OHz. IH). 7. 29-7. 24(in. 3H). 7. 19((l. J=3. 3Hz. IH). 
6. 58(dd. J=3. 3Hz. 1.7Hz. IH). 6. 35(s. IH). 6. 16(brs, 2H) 
Mass(in/z): 370 (M') 

IR (KBr. cm-'): 1652. 1600. 1560. 1402 

: 204. 5-205. 0 "C 
Ttm^^m : C„H,AO, 0.2HjO 0.3EtOH tLX 

mmm (%) c 53.75. h 3.97. n 21.49 

fh^M (.%) : C 63.80. H 4.21. N 21.67 

mmm 2 3 1 

5 - - 2 - 7U;U - 7 - (4 - (2 - ^7'/^J)V)yyiy^>')[l2.A] h 

'J7yP[1.5-c3bfU^>^> (it^^ 2 3 1) 

2-^7'/Dh^)':f^)ixx^m\^'^^mm2 3 0 tmrnizLTmrnt-^i^z 3 1 ^ 

W : 25 X (efe@^) 

'H NMR((5 ppm. DMSG-d,) : 9. 14(s. IH). 8.23(s. IH). 8. 17(brs. 2H). 7.92(t. 
J=1.0Hz. IH). 7. 60(dd. J=6. 6Hz. 2. 0Hz. 2H). 7. 18(dd. J=6. 6Hz. 2.0Hz. 2H). 
7. 16(s. IH), 6. 71(dd. J=3. 6Hz. 2.0Hz. IH). 6.34(s. IH) 
Massdn/z): 376 (M*) 

IR (KBr. cm-'): 1662. 1604. 1398. 1224 
Mj^ : 200. 5-203. 0 "C 

mmmi. m\ 



{b^tl6 3 10 mg 

% W 30 mg 

m^MX/oS/v 15 mg 

Tl^U e-;U7;Ur:-JU 1.5mg 

7.7-7 'J >i?V^:^>/r>A 0. 5 mg 
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^fc^tl6 3 10 mg 

^ H 100 Dig 

U >m'7^^i^^A 2. 5 mg 

mmms. mm 

it^^e 3 2 mg . 

n^y^Xm 200 mg 

mm^mU'y^y 24 mg 

aStffl^'J-fe'J> 50 mg 

ftM^@7K 1. 72 ml 

iins5!5-r^M3^a m7L\t. /\°-^>v>^, ^am^s, 
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(1) (I) 



NHQ 
R2 



JU:t^->. M7;Wk iSjgi7;i/n=^^'>, 'i£g^7;u*y-i';k Any 

>, i£ii7;i'*;P5^:t, -^^C (A') 



— N N-R** 

(^•^f, na \t 0~3 ©MiC^^t, R"tt7K5^. g^t>L/< «#^Sm^llR7;P^;i/, 

•r, ) , -iSL^ (B') 
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njP, *;fe«7.;i/*c-;i/S:^1-. ) , NR'*R«* (^4^, R^* *5j;tit R«*«|^-^ 

M7;i/n^>':*i;P7}^n;p, CONRV (^cfi, R«ni7K^*rc«i£igi7JU 
*;t«M7;p^;i^Sr^f. ) , coa' CA^i-iKi?; (a') 




(^tf". nc, R^ *5j;t; R'HlillB na, R", R" t-etl^ni^^T*5, ) 

^^T. D , *;^cttCOB» CB'«-j8S3$ (B») 




B^ 
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^/"\ SB 

— N N-R''^ 

(^^, nb, R» K^\tmU na, R", R'* t-en-i?ni^ggT355, ) , 




(^4', nb» R« *5J:t/C xnififtlH na, R*\ ^^XS X*<»:^n^*n(^^T*S, ) , 
^rc\t NR"R» (^t, R". R^^MIB R" *3J:tJC R" ii^n^tll^aTfeS. ) 

Q ^i7ics^fc}j: 3,4- h+v^>v;i.^^r. } T^^n-sEi. 2.4] hury 

(2) Q /^>^7K^Ta5S^^]SlBBic©[l. 2.4] KUTyo[l. 5-c]tfU5 5^>^^<*: 

(3) R^*t CHjR«T^Sif*JI2fam<D[l. 2. 4] h U Z^P [1. 5-c] If' J ^ v>^# 
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□ [1. 5-c] tf' J 5>^>0i^#*i^ctt-e©ma±fp^$n-5m, 

(.5 ) R' ti^y U )lX'$>^m^m 2 IB®© [I. 2. 4] h >J 77 □ [1. 5-c] tf» J 5 v>ilS 

(6) *i7K^T*^if 4 5 IBife© [1. 2. 4] h U TVp [1. 5-c] e 'J 5 >^ 

(7) K'fti A^T*S»*^ 6 |B«^© [1. 2. 4] h U 7^0 [1. 5-c3 tf U 5 >:^>g|^-tt:^ . 

(8) nb;!)MT*0, R"*«7jc^T*?)M:^]S7IBic(7)[l. 2. 4] h U 77d [1. 5-c] h! 

(9) R"j{/^*bHo^->g|feM7;u^;k M7Ji^n=t^xggiiSii7;i/=^^;k em 

8 IBm©[l. 2. 4] h 'J 7VU [1. 5-c] hf U 5 S^>^S^^Actt-€-©|ia±l^^$n-5 
(1 0) R'*^*7KmT-^^HS3t^4Sfc(i5tEic©[1.2, 4] hU7ya[1.5-c]tf'J^ 

(1 1) K'-fymm7)vtiy^)V. 7D-r;k conr»*r» ^^rz\,tm''v$>^m^mi o 
iB«c® [1. 2. 4] h u 7'/o [1. 5-c] tr u 5 z^>mmi^^tzit^(Dmm±nm-$tL^mo 
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